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May 5, 1949, at 2:00 P.M. 


Mr. Freeman: It is stipulated by and between 
counsel that the record here made shall be usable in 
both of the above-captioned cases. 

I want the record to show that there has been 
made available to the defendants Joseph C. Collins 
and Irvin W. Masters, Inc., the drawings, cata- 
logues, and other data requested by Defendant 
Joseph C. Collins in his motion, and particularly 
the data referred to in the proceedings before his 
Honor, Campbell E. Beaumont, on Monday, May 2, 
1949. The defendants have requested additional 
shop drawings for the years 1930 to date with re- 
spect to couplings of the sizes 6, 8, and 12, and 
these drawings are to be made available to the de- 
fendants at Plaintiff’s plant at the completion of 
the proceedings here. 

Now, that is all correct, isn’t it, Mr. Beehler? 

Mr. Beehler: Right. 

Mr. Freeman: Just off the record a minute. 

(Discussion, off the record.) 

Mr. Freeman: So that the record is clear, we— 
that is, The Parker Appllance Company—have com- 
plied with your understanding of the [4] proceed- 
ings before his Honor, Judge Beaumont, of Monday, 
May 2nd. That is correct? 

Mr. Beehler: That is correct. With the under- 
standing that you are going to help us continue to 
pick up the additional drawings which we have 
asked for. 

Mr. Freeman: And that, too, is correct. 
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Mr. Beehler, I understand that you are now here 
as attorney for Irvin W. Masters, Inc., the defend- 
ant, as well as Collins. 

Mr. Beehler: That is right. 

Mr. Freeman: So that any service of any papers 
upon you by the plaintiff is service upon both de- 
fendants ? 

Mr. Beehler: Yes. [5] 


FREDERICK E. AMON, JR. 


of lawful age, called as a witness on behalf of the 
Plaintiff, as provided by the Rules of Civil Pro- 
cedure for the District Courts of the United States, 
being first duly sworn, as hereinafter certified, de- 
posed and said as follows: 


Direct Examination 


By Mr. Van Sciver: 

Q. 1. Please state your full name, age, and resi- 
dence. 

A. Frederick E. Amon, Jr.; age, 39. I live at 
766 Quilliams Road, Cleveland Heights, Ohio. 

Q. 2. By whom are you at present employed ? 

A. Jam presently employed by The Parker Ap- 
pliance Company. 

Q. 3. What is your position with that company ? 

A. My position is Manager of Aireraft Sales. 

Q. 4. How long have you held that position, Mr. 
Amon ? 

A. Ihave held the position under that title since 
June of 1946. 
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Q. 5. How long have you been employed by The 
Parker Appliance Company ? 

A. Since March of 19386. 

Q. 6. What were your duties prior to the time 
that you [6] became Manager of Aircraft Sales with 
Parker Apphance? 

A. I was employed as a Sales Engineer in 1936. 
For about two years I traveled all over the eastern 
part of the country as a Sales Engineer contacting 
our customers, mostly in the general industrial field 
rather than aircraft at that time. That was people 
like the machine tool trade, construction equipment, 
power plant, and refineries. Then in about 1938— 
perhaps even a little earlier than that—I started 
contacting the aircraft industry, the United States 
Army Air Corps at Wright Field, the Bureau of 
Aeronautics at Washington, and the Navy Aeronau- 
tical Laboratories at Philadelphia. In 1938, late, 
the Aircraft Industry started to get a lot of these 
foreign airplane orders in preparation for World 
War II, and I think from that time on I spent 
practically all of my time on the aircraft phase 
of the business, clear through until at least after 
VE Day. With the big upsurge in war orders, our 
problems of scheduling shipments and handling this 
influx of orders got to be so great that I spent a 
good share of my time on that. That would be par- 
ticularly 1941, late, on through 744, say. 1941 or 
1942, I was appointed Sales Manager, and then after 
VJ Day the company wanted to get back in the 
industrial market. We expanded our sales division 
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and a General Sales Manager was employed, and in 
June of 46 I was appointed Aircraft Sales Man- 
ager and have worked [7] on aircraft ever since 
exclusively. 

Q. 7. During your employment at Parker Appli- 
ance Company, have you had any experience with 
fittings? 

A. Yes; a great deal. All of my early experience 
with Parker as a Sales Engineer had to do very 
largely with fittings. Now, the fittings business was 
a much greater total percentage of Parker’s total 
business at that time than any other group. 

Q. 8. Briefly, just what are some of the experi- 
ences that you have had with fittings during that 
time up to the present time? 

A. Well, I contacted a great many different in- 
dustries and plants, talking to engineers and pur- 
chasing agents to convince them to buy our fittings, 
and I worked with them as they started to use 
them and handled service problems, made trial in- 
stallations, helped set up procedures for proper 
flaring and installing of fittings. I made recom- 
mended fitting layouts, selected bills of material for 
installation. I also worked very closely with our 
engineering group at the plant in working out solu- 
tions to service problems and design of special 
parts, new applications as they came along. One 
of those would be work done in the high-pressure 
steam power plant field with the new high-pressure 
generating units in boilers being adopted. 
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Q. 9. You say that you have worked on a num- 
ber of installations [8] in the field? 

A. Yes; I have. 

Q. 10. You actually know how these fittings are 
used and the problems involved with them because 
of that work? 

A. Yes; I know a great many of those problems 
from first-hand experience. 

Q. 11. Would you tell us some of the uses for fit- 
tings of the type involved in the suit with seamless 
tubing ? 

A. Well, there are really a great many uses for 
flared type fittings of this type. The reason the 
Parker fitting was so widely adopted was its ability 
to meet the requirements of high-pressure systems. 
A brass flared fitting with copper tubing, which 
was most commonly used for such things as gaso- 
line lines, automobiles, oil burners, low-pressure 
lubricating systems on machinery, had not been gen- 
erally used on high-pressure systems. Parker ac- 
tively went after the business in this high-pressure 
field. Parker was at least among the very earliest 
of any manufacturer in this field that applied the 
flared fitting with steel tubing; that is, seamless stecl 
tubing. It was adopted very rapidly, particularly 
in the machine tool industry where they were in 
an expanding program of applying hydraulic prin- 
ciples of operation to all types of machine tools. 

Q. 12. You speak about high-pressure installa- 
tions. What [9] degree of accuracy is required in 
fittings in high-pressure installations? 
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A. Well, in high-pressure installations you re- 
quire a high performance type fitting. 

Q. 13. What is the reason for that, or reasons? 

A. Well, the work that’s required to be done 
by the fitting in maintaining a pressure tight me- 
chanical seal on tubing under very high pressures 
is such that you have to have a fitting that is de- 
signed for that purpose, and it has to be made 
within rather close limits of the dimensions for 
detailed parts that are specified in order to make 
the fitting perform up to the requirements. The 
same is true of materials. A fitting for high-pres- 
sure service of any one detailed design, that is, one 
particular set of detailed matching drawings, might 
be entirely satisfactory in one material but com- 
pletely unsatisfactory in a different material. 

Q. 14. Is it necessary that fittings in high-pres- 
sure systems be absolutely leak proof? 

A. The answer is yes. Any leakage is undesir- 
able. It may be of varying degrees of seriousness, 
depending on the type of system you are talking 
about. 

Q. 15. Well, you mentioned that these fittings 
were used in aircraft. Could you give us a few 
examples where in aircraft the flared type fitting is 
used today? [10] 

A. The flared type fitting in aircraft today is 
used on the fuel lines which carry fuel from the 
tanks to the engines. It’s used on the hydraulic 
power systems for landing gears, for retracting 
wing flaps, for operating various devices where 
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hydraulic power is used. In military planes it’s 
used on bomb bay doors. It’s also used in the in- 
strumentation system on an airplane in connection 
with flight instruments, most of which will operate 
on air pressure or vacuum. It’s used for hydraulic 
feathering of propellers. It’s used in the de-icing 
and anti-icing systems other than the thermal type. 

Q. 15. Why is it that piping systems where these 
fittings are used are necessary in aircraft? 

A. If I understand the question correctly, you 
say, why are piping systems necessary in aircraft? 
Well, without atomic power, so long as we fly air- 
planes burning gasoline or kerosene or anything 
similar, we must have piping systems to carry that 
from the fuel tanks, which store the gasoline in 
large quantities which are scattered through the 
airplane in the main body of it or fuselage and out 
through the wings. Now, that gasoline must be 
carried to the engines, which may be one or more. 
The P-36 has six engines, and they are adding four 
more jet engines. 

Q. 16. Because of the fact of remote control in 
airplanes requiring piping systems? [11] 

A. Qh, definitely; yes. That is particularly true 
with respect to the hydraulic systems. Now, that 
might be done by other means, although—that is, 
when I say ‘‘other means,’’ there are possibilities 
of using electric power, but hydraulic power is 
selected by aircraft designers as a source of power 
to do much of this work, and a great part of that 
is remote control. Hydraulic systems are used for 


I 
\ 
| 


us. drvin W. Masters, Ine., ete. 933 


(Deposition of Frederick E. Amon, Jr.) 

augmenting manual control, such as in boost sys- 
tems on the controls for the elevators and ailerons 
and rudder that direct and guide the airplane. 

Q. 17. What are some of the pressures that are 
used in such hydraulic systems? 

A. A common pressure for hydraulic systems on 
the airplanes being designed and built today is 
3,000 pounds per square inch. They are referred to 
as 3,000 p.s.i. systems. 

Q. 18. Is that considered a high-pressure sys- 
tem? 

A. Yes; that is a high-pressure system. Not a 
ereat number of years ago the pressures were gen- 
erally in the neighborhood of 1,500 pounds per 
square inch maximum. In the general use of 
hydraulic power in fields other than aircraft 3,000 
p-s.1. is a high pressure. 

Q. 19. Are the requirements for piping systems 
and these fittings any greater when you go from the 
lower pressure, say, 1,500 pounds to, say, 3,000 
pounds pressure? [12] 

A. Well, yes; very definitely. The problems of 
handling 3,000 pounds pressure compared to 1,500 
pounds are much more than twice as severe. 

Q. 20. What bearing does that have on the fitting 
problem ? 

A. Well, under the requirements of these high- 
pressure systems, the fittings, along with al] other 
units in the system, have to do a much better job 
to stand the much greater loads that are put on 
them, much greater stresses that are put on them. 
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Q. 21. When you speak of a 3,000 pound pres- 
sure system, is that the peak pressure that exists in 
that system ? 

A. No; that is not necessarily the peak pressure. 
That’s referred to as the operating pressure. Peak 
pressures in hydraulic systems for any given op- 
erating pressure may run much higher. All those 
things are determined by the actual system you are 
speaking of, but pressures fifty per cent higher as 
momentary surges or peaks are very common. 

Q. 22. Does that give rise to any problems as to 
the strength of the fittings, vibration Pre or 
anything of that nature? 

A. Yes; it does, particularly in the sense that 
these surge pressures or peak pressures are ap- 
plied very suddenly and they are shock pressures. 
Requirements on [13] fittings to withstand such 
shock pressures are much greater than a fitting that 
would just be required to withstand a slow buildup 
to that pressure and just hold it. It’s also very 
necessary to have a high safety factor on high 
pressure systems which are subject to surge pres- 
sures or shock pressures, when you are talking about 
systems in which there is a high velocity flow. 
Speaking in general, when vou go to higher pres- 
sure systems on airplanes, you automatically get 
along with it higher velocity of fluid through the 
lines. The fluid has weight, and sudden stopping of 
this fluid by the closing of the valve creates a physi- 
cal impact shock on the system. The fittings and 
the tubing installation has to withstand these shocks 
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without failure. And their effect is not the same 
actually as just a buildup of pressure inside, it’s a 
ram effect or a hammer effect. You have heard it 
in your water pipes. Sometimes you close a valve 
and make it a very loud bang. You can actually 
feel the pipe jump in your hand. That’s the type of 
effect I am speaking of. 

Q. 23. With these high pressures is there anv 
tendency for the pipe itself to whip, like a fire hose? 

A. Oh, yes; there certainly is. If the tubing is 
not properly supported and bends and at rather 
frequent intervals along its length, and if it is not 
fully supported at the fitting connections, you do 
get this whip, [14] which may give the effect of a 
mechanical vibration. The tubing will actually vi- 
brate so that you can see it. As the fluid passes 
around a bend in tubing or as it hits an elbow and 
has to change directions suddenly, the tendency of 
the fluid passing through there is to straighten out 
that bend. The higher the velocity flow, which goes 
along with higher pressures in lines of the same 
size, the greater that effect 1s. 

Q. 24. Is there any tendency on a piping system 
where a bend is close to a fitting that the pipe has 
a tendency to pull out of the fitting ? 

A. Yes; for the same reason that a flow hitting 
a valve which suddently closes tends to make the 
whole valve move in the same direction that the 
flow is passing also can be applied to the flow pass- 
ing through a fitting and then to a bend close to 
the fitting. The tendency of the flow there is to 
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earry the tubing at the bend along with it and move 
it away from the fitting. 

Q. 25. Do any other types of vibrations have to 
be considered in the design of fittings for this type 
of operation? 

A. Yes; there is the mechanical vibration prob- 
lem. In aircraft particularly, where every effort 
is made to keep the weight of the whole plane at 
a minimum, and where you have engines of a very 
high horse power rating, compared [15] to the 
weight of an airplane as against a bus, for example, 
where you have a big engine but compared to the 
weight of the bus it’s much less, the high horse 
power of an airplane engine creates a very severe 
vibration problem in aircraft design and in in- 
stallation of all kinds of aircraft installations, in- 
cluding fittings and tubing lines. The engines are 
mounted on flexible engine mounts. If you ever 
stood at the airport and watched an engine start, 
where you can see through the cowl ventilators, and 
actually see the engine cylinder heads, you will see 
it shake very visibly and over what would appear 
to be a matter of inches as it is getting started. 
Then as it levels down into a running speed, vou 
won’t see that shake any more, but it does transmit 
a continuous mechanical tremor through the whole 
airplane. If you ride in one of these modern air- 
planes and put your fingernail against a window, 
you very probably will feel a very definite tremor 
there all the time. 
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Q. 26. Does that problem become more acute 
with higher horse power engines ? 

A. Oh, yes; very definitely. And it has become 
very acute in the jet propelled aircraft. There we 
are dealing with frequencies of vibration that are 
much higher than have had to be overcome in the 
reciprocating engine powered airplane. [16] 

Q. 27. What is the effect of these vibrations that 
you have been talking about in so far as the joint 
between the tube and the fitting is concerned ? 

A. The piping lines run through most of the 
sections of the airplane and they are clamped at 
various points and attached to end fittings which 
are attached to units mounted in different basic 
parts of the airplane. The fact that the whole air- 
plane vibrates means that one part moves with 
respect to the other and that makes a continuous 
flexing of the lines and joints. It’s particularly bad 
where you come to the terminus of a line and it’s 
attached to a heavy unit. A heavy unit doesn’t just 
vibrate with the line that’s attached to it. Now, this 
type of vibration, when you consider lines running 
from an engine to the fire wall behind the engine, 
ean be very severe. At the present time, it’s almost 
impossible to use rigid tubing with flared fittings 
on that kind of installation, because the vibration 
is so great. However, not a great number of years 
ago that was done and a high performance fitting 
was required. Now, conditions in other parts of the 
airplane today vibrationwise are almost as bad as 
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they were several years ago connecting directly to 
the engine. 

Q. 28. What is the effect of vibration on a tube 
with an improperly designed fitting ? 

A. A tubing under vibration tends to work 
harden, [17] and most materials used in tubing, and 
the longer the vibration continues the more fatigue 
is set up in the metal and eventually it will fracture. 
If you have a poorly designed fitting, it will allow 
this tubing to fracture at an early time compared 
with the time it’s subjected to this vibration. If you 
have a high performance fitting, you can expect 
that it will enable that joint to stand up for hun- 
dreds of hours of flying time on an airplane. 

Q. 29. What might happen if the tube fractures 
in, say, a hydraulic system of an airplane? 

A. The failure of a tubing line in a hydraulic 
system on an airplane will result in loss of some, 
if not all, of the hydraulic fluid in the system. At 
least the fluid in that part of the system where the 
failure has occurred will be Jost, will run out, and 
not only will it make it impossible to use the 
hydraulic units in that system but the oil itself is 
inflammable and it is a bad fire hazard. Failure of 
a hydraulic line on a landing gear can cause a belly 
landing. 

Q. 30. What about fracture of a fuel line on an 
airplane ? 

A. From a fire hazard standpoint, fracture of a 
fuel line is even worse than a hydraulic line. Frac- 
ture of a fuel Jine in the engine section of the air- 
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plane is an [18] extreme fire hazard. Despite the 
best fire protection equipment that is available, 
there are many cases of engine compartment fires. 
Fracture of a fuel line in any other portion of the 
airplane, of course, is almost as bad. They have 
so much electrical equipment and there is a pos- 
sible source of sparks, of course. You know about 
the DC-6 trouble that got so much publicity in the 
paper where fuel got in the wrong place in an air- 
plane; not due to the fracture of a line but got near 
a heating unit and caused very serious fires. 

Q. 31. Is it true that fractures of the type you 
have mentioned might cause loss of life and loss of 
the plane? 

A. Oh, very definitely. It has caused many 
crashes during the period since the airplane has 
first been commonly used. 

.Q. 32. You mentioned the use of these fittings on 
high-pressure systems. Are the same type fittings 
used on lines where sub-atmospheric pressures exist 
at times ? 

A. Yes. There are a number of requirements 
in a modern airplane for use of vacuum. The fit- 
ting, in order to be an acceptable fitting, has to be 
suitable both with pressure and with vacuum. 

Q. 33. So that you have to have a fitting that is 
suitable for lines carrying below atmospheric pres- 
sures up to 50 per cent above 3,000 pounds; is that 
correct? [19] A. That is correct. 

Q. 34. And it’s the same fitting that does both 
jobs in some cases ? ‘A. That is correct. 
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Q. 35. You have mentioned the dangers of frac- 
tures of lines. What about just leaks from lines 
earrying hydraulic fluid or fuel; is there any danger 
there? 

A. Yes; any leak is dangerous. In a hydraulie¢ 
system, even though leakage may never accumulate 
any place where it can cause a fire, a slow leak may 
make the system inoperable without giving the crew 
the warning that they night get with a bad leak. 
In fuel, a slow leak, of course, is very bad, because 
no matter what you do with the gasoline it must 
be regarded as a hazard. A slow leak is generally a 
sien that you will have a bad leak before very long 
at that point. 

Q. 36. Do you take into consideration in the 
Parker flared fittings these problems relating to 
vibrations ? A. Yes. 

Q. 37. Problems relating to the prevention of 
leaks? 

A. Yes. The type of installation that Parker 
has always tried to get for their fittings have been 
the installations that require high performanee fit- 
tings, and it’s those verv problems that we dealt 
with week after week, year after year. That was 
the whole central point, central [20] focus, on fit- 
ting design, a higher performance fitting. 

Q. 38. Are your fittings designed to take care 
of the pressure range below atmospheric to perhaps 
4,500 pounds? 

A. When Parker first started to sell fittings and 
manufacture fittings for the high-pressure field, we 
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didn’t think so much of 3,000 pounds. We have 
always thought of vacuum lines, but in the 20 or 25 
years since this has gone on, the fittings have been 
improved as these higher operating pressures and 
worse vibration conditions came into being to keep 
in step with the requirements. 

Q. 39. As those problems developed, did Parker 
Appliance Company meet those problems with their 
fittings ? 

A. Yes; it’s my honest opinion that they did. I 
can’t say that they always got it the first time they 
tried. There have been long series of tests and try- 
outs on improvements, and even construction of 
special design, many of which turned out eventually 
not to be too good. It’s all been a matter of con- 
tinuous development of a tube fitting to meet these 
more difficult installation requirement as they were 
presented to us. 

Q. 40. Do you happen to have any degree in 
engineering, Mr. Amon? 

A. Yes; lama graduate of the Rensselaer Poly- 
technique Institute and I have the degree of E. E. 
That’s Electrical Engineer. [21] 

Q. 41. Are the Army and Navy interested in the 
development of fittings for their aircraft? 

A. Is the question, are they interested or were 
they interested ? 

Q. 42. Well, were they? 

A. Oh, yes; they were interested by necessity. 
The requirements on fittings were so important in 
connection with the functioning of airplanes that 
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they could not have possibly overlooked it even if 
they wanted. They have been very interested in it 
for many years. 

Q. 43. What have you done in that connection 
personally ? 

A. Speaking of the airplane industry and the 
Army and the Navy, I started working with the 
United States Army Air Corps in the engineering 
laboratories, and with the Navy Department through 
the Bureau of Aeronautics in their laboratories at 
Philadelphia about 1948. I made regular contacts, 
which I remember being at least once a month, with 
personnel in those organizations. During such con- 
tacts, there was much discussion of fittings and fit- 
tings problems and service reports and new require- 
ments to be anticipated, use of tools for flaring 
tubing to be used with fittings, and improvements 
in those tools. 

Q. 44. Are you familiar with the fittmg known 
as the type AC 811? A. Yes. [22] 

Q. 45. Are you familiar with the type of flared 
fitting known as the AN fitting? A. Yes. 

Q. 46. Did you work ‘with the Army and Navy 
on both of those types? Ae Yess ledidh 

Q. 47. Just. what did you do in connection with 
the two types of fittings ? 

A. The Army Air Corps, which preceded the 
present United States Air Force organization, was 
already using the AC 811 fitting as a standard when 
I first started to contact them. For several years, 
my work with them on the 811 fitting was centered 


vs. Irvin W. Masters, Inc., ete. 943 


(Deposition of Frederick EK. Amon, Jr.) 

around improvements and tests being run and appli- 
cation of the fittings to new requirements coming 
up. The Navy at that time was in a transition on 
fittings and were using some of the AC 811 fittings, 
some of those that preceded the AC 811 as an Air 
Corps standard 

Q. 48. May I interrupt? Just what period of 
time are you speaking of now? 

A. J am speaking of the period of a year to two 
years, or, say, 1938 and into 1939 at this point. In 
1939, I first started to work on the standardization 
problem on fittings. 

Q. 49. Let me interrupt again. Do I understand 
the AC 811 preceded the AN fitting? [23] 

A. Yes; the AC 811 fitting preceded the AN 
fitting. 

Q. 50. Proceed. 

A. From 1939 through well into 1941, a great 
share of the work that I did with the military 
services on fittings was in connection with this AN 
Standard which was being worked out at that time. 
We made—that is, the Parker Company made 
recommendations of various things to be used in 
a standard fitting, and I did haison work between 
our engineering department and the engineers of 
the services on various technical matters in connec- 
tion with the AN standardization program on fit- 
tings. 

Q. 51. And that was late in 1939 and early in 
1940? 

A. That started early in 1939 or even in 1938. 
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That’s pretty far back to remember exactly, but I 
ean sort of date it bv when I got married, which 
was in 1939. The standardization work didn’t start 
directly on fittings as a formal standardization pro- 
gram. It started first on screw threads. 

Q. 52. Tell us just what transpired, to your per- 
sonal knowledge, on the change-over from the AC 
811 to the AN flared type fitting. 

A. When you ask that question, do you mean 
the change-over as a standard or the change-over 
in the sense of change in the use of the fittings? 

Q. 53. Well, let me ask you this: Was the AC 
811 a [24] standard type fitting with the Army? 

A. Yes; the AC 811 was the standard fitting used 
by the Army Air Corps. 

Q. 54. Did they issue a standard drawing on that 
fitting ? 

A. Yes; they had a standard drawing in the Air 
Corps Standards Book. 

Q. 55. Does ‘‘AC”’ stand for Air Corps? 

A. Yes. I don’t believe I have to qualify that. 
I can’t say that that is the actual official designa- 
tion, but everybody in the industry has always re- 
ferred to it that way. It was an Air Corps Standards 
Book. 

Q. 56. Now, tell us what happened in the transi- 
tion from the time that the AC 811 was a standard 
to the time that the AN flared fitting became a 
standard, that you had personally to do with. 

A. The AC 811 was formally made a standard 
in 1935, and it continued as the standard of the Air 
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Corps until it was superseded by the approved re- 
lease of the new AN standard, which was at the 
very end of 1940 ov very early in 1941. The transi- 
tion in use didn’t take effect until after that date 
and extended over a period of a number of years. 
At the time the new standard was introduced, we 
were in almost peak war production and the air- 
planes we built were in all cases airplanes that had 
been designed [25] and first built with the AC 811 
fittings, and so those were the fittings that were 
ordered to meet the production schedules, and the 
AN fitting was introduced on experimental airplanes 
and worked its way into production airplane con- 
tracts that followed from such experimental air- 
planes, and as the new airplanes replaced the 
pre-war airplanes, the usage and manufacture of 
the AN fitting crept up and finally passed the usage 
of the 811. Many of the airplanes in production 
during the war were changed in the middle of the 
program by orders from the services. Many of them, 
however, were not changed even as long as the air- 
planes were built. 

Q. 57. But there was a substantial change-over 
at that time to the AN flared fitting; is that cor- 
rect ? 

A. Yes; that is correct. By 1944, for practical 
purposes, we could almost say that the change-over 
was complete. We still sell AC 811 fittings as 
service parts. For example, on many of the DOC-4’s 
now operated by the air lines. 

Q. 58. Isit correct that the new planes and prac- 
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tically all of the present planes being manufactured 
for the Army and Navy, as well as private industry, 
use the AN flared type fitting? 

A. Yes; that is quite correct with respect to 
military airplanes and also large commercial air- 
planes. [26] With respect to private airplanes, many 
models are not built with the AN fitting. The better 
class of private planes, such as the 4-passenger 
ships, including the Beech Bonanza, use the AN 
fitting. 

Q. 59. I hand you a fitting, which we will mark 
‘‘Amon Deposition Physical Exhibit 1.’’ 


(Fitting marked ‘‘Amon Deposition Physical 
Exhibit 1.’’) 


Q. 59. (Continuing): What type of fitting is 
that? 

A. This is an aluminum alloy AN flared fitting. 

Q. 60. What size, do you know? 

A. That is a Size 8. 

Q. 61. Is that a Parker flared fitting? 

A. Yes; it has the Parker symbol on the metal. 

Q. 62. You say that is an AN fitting. I note 
there is a part cut away there. What is the purpose 
of that? 

A. ‘The purpose is obviously to show the internal 
construction. This fitting has a tube in it. It’s been 
assembled and then cut away to show the makeup 
of the coupling to make a pressure-tight seal. 

Q. 63. So Exhibit 1 is an AN fitting with a por- 
tion cut away to exemplify the construction; is that 
correct ? A. That is correct. 
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Mr. Van Sciver: I offer this in evidence as Amon 
Deposition Exhibit 1. [27] 

Mr. Beehler: May I see it? 

Mr. Freeman: Off the record. 


(Discussion, off the record.) 


Q. 64. Does the Parker Appliance Company sell 
fittings of the type exemplified in Exhibit 1 to others 
besides the Army and Navy? 

A. Yes. Particularly we sell them to companies 
who build airplanes, commonly known as airplane 
manufacturers, and to companies building aircraft 
engines. 

Q. 65. Could you give us the names of a few of 
those companies that Parker sells to? 

A. Yes. Boeing Airplane Company, Douglas 
Aircraft Company, Lockheed, North American, Con- 
solidated Vultee, McDonald Aircraft, Drummond 
Aircraft, Republic Aviation, the Glenn L. Martin 
Company, Fairchild, General Electric. 

Q. 66. Do you know what General Electric used 
the flared fittings for? 

A. Yes; the General Electric Company is pur- 
chasing them today for use on the TG-190 jet en- 
gine, which is in production. 

Q. 67. That is for jet propelled airplanes? 

A. Yes; that is correct. 

Q. 68. You mentioned a number of applications 
for flared fittings in seamless tubing. What types 
of piping were in general use for some of these 
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installations prior to the [28] use of the seamless 
tubing with flared fittings ? 

A. In general, pipe was used, iron pipe, or per- 
haps pipe with tapered pipe threaded connections. 
For smaller lines, in airplanes, they used seamless 
copper tubing but with a non-flared fitting. It was 
a fitting in which one of the fitting parts was 
soldered to make a bond with the end of the tubing 
so that it could he in turn clamped against a fitting 
to make a joint. 

Q. 69. Does the flared type fitting have any ad- 
vantage over the soldered type fitting that you just 
mentioned for aircraft? 

A. Yes; it has a number of advantages. 

Q. 70. Will you state what they are? 

A. Copper tubing, which is ideally suited for 
use with any soldered or brazed connection, has two 
undesirable characteristics on aircraft: One is its 
poor weight-strength ratio compared to aluminum 
tubing, for example; the other is that it has work 
hardening characteristics, which mean that it would 
fracture under vibration more quickly than many 
other alloys, metal alloys that can be used in tubing 
but which may not be suited for soldering. 

Q. 71. You mentioned that iron pipe had been 
used in some installations, too. Do flared fittings 
and seamless tubing have any advantages over iron 
pipe? A. Yes; many advantages. [29] 

Q. 72. Will you state what they are? 

A. These advantages have been so widely rec- 
ognized that the flared fitting with a relatively thin 
walled seamless tube was adopted in use so widely 
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for hydraulic systems in the industrial field. In 
using pipe at the operating pressures required, they 
in most cases used extra heavy or double extra heavy 
pipe, which means pipe of a much heavier wall 
thickness to withstand the internal pressures. Going 
to an extra heavy pipe of any one nominal size, 
such as a %4 inch pipe, gives you a smaller hole 
through the center than you have on standard pipe, 
and if you want a big inside hole to get the re- 
quired flow through the lines, you have to go 
through a bigger sized pipe, which means bigger 
fittings, and they take more room. The pipe fittings, 
whether they are standard weight or double extra 
heavy weight, are all assembled by cutting threads 
on the end of the pipe and screwing it into a fitting. 
These threads are exposed at the fitting and are the 
weakest point where the line may be expected to 
fail. In other words, you use a heavy pipe to get 
high strength and then you cut these threads right 
in the wall of the pipe, which means you might as 
well have used a thin pipe with a heavy section on 
the end. 

Q. 73. And fracture is more likely to occur at 
that point than other places in the pipe? [80] 

A. That is correct. When you use pipe, in order 
to disassemble it and get it off a piece of equip- 
ment so that you can service valves or replace valve 
seats or take off hydraulic cylinders to replace pack- 
ings, you have to disassemble in many cases quite a 
section of piping because you have to go some place 
where there is a union provided in a line in order 


950 The Parker Appliance Co., etc. 


(Deposition of Frederick E. Amon, Jr.) 

to break it. With flared fittings and a seamless 
tubing, you can use a much thinner wall in the first 
place for the same strength, because you do not cut 
any threads on the outside of the tube. This means 
that you can use smaller size lines and fittings for 
the same flow capacity. 

Q. 74. Does that reduce the weight for the same 
flow capacity also? 

A. Yes; it reduces the weight very appreciably 
and it reduces the amount of room required to get 
the lines installed and in place. You can put a 
number of small lines in a small place, cramped 
quarters where there isn’t much room to get them, 
if you use small lines, whereas with pipe you would 
have to go through great complications to get them 
all in there. 

Q. 75. Is the weight factor and the factor of 
being able to assemble and disassemble in cramped 
space of any particular importance in the aircraft 
industry ? 

A. It’s of vital importance in the aircraft indus- 
try [81] in both cases; that is, for weight reduction 
and for ease of assembly and disassembly and the 
ability to get more lines in a small space. Airplanes 
are designed to carry a certain pay load or accom- 
plish a certain mission. The less weight of airplane 
you can have for the required pay load the more 
efficient the whole airplane will be. That permits 
the use of smaller engines for the same speed and 
permits advantages of all kinds. It’s the thing to- 
wards which all aircraft design is really directed. 
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In the military picture we also have high speed in 
combination with low weight as a design require- 
ment, and operations at high speed bring in addi- 
tional strength requirements which make it even 
more necessary to keep the weight at a minimum 
where it is permissible to do it and still have units 
that will function properly. 

Q. 76. What about the facility of the assembly 
and disassembly in cramped spaces? 

A. In order to get all of the things in an airplane 
that have to go in it, you need a body or a fuselage. 
That has to be streamlined to keep down wind re- 
sistance. In striving for the idea combination of 
strength and weight-carrying capacity and stream- 
lining, you run into almost unbelievable ways of 
putting things inside the shell of the airplane. 

Q. 77. As a matter of fact, they used some 
pigmies during [82] the war, didn’t they, to assem- 
ble some parts in airplanes? 

A. Yes; that is right. 

Q. 78. Go ahead. 

A. With this high premium on space, it’s vitally 
important that units of all types, and particularly 
these fittings and tubing lines of which there are 
a multiplicity, be put into the smallest possible 
space. That means that they are then very close 
together and they are very hard to get at when you 
assemble them and tighten the joints and hard to 
get at when you disassemble them to remove units 
for repair. 

Q. 79. Does the Parker flared fitting permit the 
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assembly and disassembly in these cramped spaces? 

A. Yes; the Parker fiared fitting is one of the 
best designs to accomplish this purpose. 

Q. 80. What is that? 

A. Starting with the fact that on tubing systems 
installed with flared fittings every joint may be re- 
garded as a union where the line can be discon- 
nected, the Parker fitting permits the line to be 
removed—— 

Q. 81. You are talking about the type that you 
have there in your hand, Amon Deposition Ex- 
hibit 12 

A. Yes. (Continuing )—— permits the line to be 
removed with the minimum amount of juggling or 
interference with other lines or other parts of the 
airplane after the [33] joint is disconnected. When 
the nut is unthreaded from the body, it can be 
slipped back conveniently out of the way, even 
though the fitting may be immediately adjacent to 
a close bend, and then by separating the fitting 
from the body, that is, separating the tubing from 
the body, only a very short distance, as represented 
by the depth of the flare, you can slip it to one side 
and pull the line free. 

Q. 82. What would happen if the sleeve and the 
nut jammed in a fitting? 

A. If the sleeve and the nut jammed, it might 
be difficult to move the nut back along the tube to 
permit removing the tube without interfering with 
other parts. This is particularly true if there is a 
bend close by which would prevent the sleeve from 
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passing around the bend, although permitting the 
nut to pass around. Many lines are installed with 
identification markings around the tube to show 
what kind of fluid is in the line, and that would 
interfere with the sleeve sliding back to get out of 
the way so that you could slip the tube free. 

Q. 88. Is there anything in the construction of 
the fitting that you have in your hand that will 
prevent the nut and sleeve from jamming, and, if 
so, what is it? 

A. This fitting which I am looking at, Exhibit 
1, incorporates a feature that was introduced into 
these [34] fittings by Parker specifically to assist 
in that problem. There are other advantages at 
the same time, but with the higher wrench torques 
that were required at the operating pressures of 
hydraulic systems, as well as other systems, went 
up, it meant that there was more likelihood of the 
fitting being distorted sufficiently to lock the sleeve 
and nut together, and this fitting includes a relief 
or an angle on the outside of the head of the sleeve 
here which enables the nut to remain free of the 
sleeve when it’s loosened from the body of the fit- 
ting so that it can be moved out of the way. 


(Recess. ) 


Q. 84. What comparison is there in pressure 
drop in iron pipe or in seamless tubing with flared 
couplings ? 

A. There is a very wide difference in favor of 
much lower pressure drop through seamless tubing 
and flared couplings. Seamless tubing is smoother 
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inside than the pipe, which provides lower pressure 
drop through the whole system. When flared fittings 
are used with seamless tubing, the number of fittings 
are kept at a minimum by using bends in the tube 
wherever possible instead of adding extra fittings, 
such as elbows, to make these bends. Elimination of 
any bend reduces pressure drop, and the substitu- 
tion of a smooth sweeping bend for a sharp right 
angle bend also reduces pressure drop, and the 
fitting used with [85] threaded pipe, as an elbow, 
has a non-uniform section through it in terms of 
differences in area, which also increases the pres- 
sure drop. The center portion of the fitting where 
it is machined out to receive the threaded-in pipes at 
each end is larger and results in increased turbu- 
lence of the flow as it passes through. 

Q. 85. Are there any advantages in general in- 
stallations with respect to decreasing the pressure 
drop? 

A. In hydraulic systems we are striving to push 
oil through a piping system from a pump to some 
other mechanism where it will do some good, and 
the quantity of oil required is important and the 
pressure at which it reaches the unit where it is to 
do the work is important. Greater quantity gives 
faster speed and higher pressure means more work 
with a smaller unit, such as a hydraulic cylinder 
or a hydraulic lift. Higher pressures mean more 
work can be done with a smaller work-producing 
unit. 
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Q. 86. Is that true in any fluid-carrying system 
where you are forcing fluid through a line? In other 
words, is your answer limited to a hydraulic system? 

A. No; it’s not limited to a hydraulic system, 
although I mentioned in hydraulic systems we are 
trying to do work. Many fluid systems are not for 
the purpose of doing work but moving the fluid. 
They want to get the fluid from one place to an- 
other. That would be typical of a [86] gasoline 
piping in an airplane. You have to get the gasoline 
from the tanks up to the engine and then it burns 
in the engine. That’s where the work is done. But 
you have to pump it through the piping from the 
tanks to the engine, and with a minimum of pres- 
sure drop in the system you require less work done 
at the pump, meaning smaller pumps and lighter 
pumps and less consumption of power in order to 
get the required quantity of fuel to the engine. 

Q. 87. So that generally you get the fluid where 
you want it with less work; is that correct? 

A. Yes; that is correct. 

Q. 88. In aircraft, is it particularly important 
that any particular phase of aircraft have a low 
pressure drop in your lines? 

A. Yes; it’s particularly important from the 
weight standpoint. To handle the same amount of 
fluid through a smaller line with the same amount 
of pressure reduces the weight of the lines and the 
fittings. 

Q. 89. How about in vacuum fuel lines? 

A. In vacuum fuel systems and suction type 
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fuel systems another reason for low pressure drop 
becomes very apparent and that is in precluding 
vapor lock. 

Q. 90. What is vapor lock? What does that term 
mean ? 

A. Gasoline ineludes air. Air dissolves in gas- 
oline. As long as you keep some pressure on the 
fuel, you will have [37] some air in there, but it 
won’t hurt anything. If you suddenly release the 
pressure from the fuel, the air will come out, it will 
boil. In an airplane fuel tank, as the plane takes 
off from the ground and goes rapidly to a high 
altitude where the atmospheric pressure falls off 
to a portion of what it was at sea level, there is 
a vaporation and loss of air from the fuel into the 
tank. As gasoline is passing through a fuel system 
of the suction type, you have a limited amount of 
pressure available at the tank end to make the fuel 
pull through. Now, that is the atmospheric pres- 
sure. Unless we are speaking of pressurized tanks, 
which we won’t speak of here for the moment. You 
may have booster pumps in many airplane fuel 
tanks, but that is not what I am speaking of as a 
suction fuel svstem. In a suction fuel system vou 
have a pump on the engine which forces fuel through 
the engine and under pressure, but the pump has to 
be kept filled and a suction is created at the pump 
inlet. The only thing that makes the fuel flow into 
the pump is that this suction at the fuel pump 
inlet will be less than the pressure tending to make 
the fuel flow through the line. With limited pres- 
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sure at the source as in the tank, with too much 
pressure drop, the fuel will not go through the line 
fast enough to keep the pump full and you get 
formation of a vapor there as you would in the 
tank itself as the airplane [38] goes up to a lower 
pressure. That causes malfunctioning of the pump 
in the sense that it will not maintain a continuous 
flow of fuel to the engine, and the engine may even 
elunk out, as it’s spoken of. Even with booster 
pumps or with pressurized tanks, if you have elec- 
trical failures, you may have to operate under emer- 
gency conditions, wherein you only have the engine 
pumps to supply fuel, and there this vapor lock 
becomes a serious problem. It’s particularly bad at 
Ingh altitudes. 

Q. 91. I believe you mentioned that the Parker 
flared fitting that is exemplified in Exhibit 1 could 
be assembled and dissassembled in small, cramped 
spaces. May that type of fitting be assembled and 
disassembled a number of times? A. Yes. 

Q. 92. Is there anything in the construction of 
the fitting, Exhibit 1, that affords that assembly 
and disassembly repeatedly ? 

A. Yes; there is. 

Q. 93. What is that feature? 

A. There are several things which are impor- 
tant in a fitting which is to be assembled and dis- 
assembled a number of times. First, the fitting parts 
should not be damaged when they are assembled, 
and neither should the tube be damaged. The con- 
struction of this fitting is such that when the nut 
is threaded onto the body, the tubing is [39] clamped 
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between the sleeve and the body nose, but without 
any wiping or sliding contact between any portion 
of the fitting or its parts and the tubing. This means 
that there is a minimum of wear on the flare, and 
that in itself allows it to be assembled more fre- 
quently than a fitting where there is wear or damage 
to the flare. 

Q. 94. What do you mean by wiping or slid- 
ing contact on the tube? 

A. If the sleeve or any portion of the fitting 
after it’s in contact with any portion of the flare 
tends to turn while it’s in contact and under pres- 
sure, it rubs hard on the surface of that flare and 
tends to grind off the metal or roughen the 
metal. That can actually grind away metal or it. 
can roughen the surfaces to the point where they 
would create leaks on re-assembly. On fittings used 
with aluminum alloy tubing, the wiping contact 
may be particularly bad because of the strong ten- 
dency of aluminum alloy parts to gall or actually 
lock themselves together under rubbing contact. [ 
have seen examples of such galling where, when 
the parts are removed, some of the original metal 
of one part actually has stuck to the other part so 
hard that it pulled itself completely away from its 
body and came out with the mating part. 

Q. 95. Proceed with your answer with respect 
to the constructional features of the fitting, Ex- 
hibit 1, that [40] permit repeated assembly and 
disassembly. 

A. Will you repeat that question, please? 


us. Irvin W. Masters, Inc., etc. 959 


(Deposition of Frederick E. Amon, Jr.) 
Mr. Van Sciver: Will you read it back, please? 


(Question read.) 


A. JI mentioned that to permit assembly and 
disassembly a number of times and still be satis- 
factory for use the fitting parts must not be dam- 
aged. The design of this fitting here in Exhibit 1 
has a feature that prevents a locking of the sleeve 
inside the nut by limiting the distortion of the sleeve 
portion during assembly so that it does not assume 
any permanent distortion. 

Q. 96. And what is that construction ? 

A. The portion of this sleeve that is subject to 
stress on tightening is the head end or the part 
adjacent to the flare. As a coupling is assembled 
tight, the nut pulls against the—that is, the shoulder 
on the nut pulls against the mating shoulder on the 
sleeve tending to drive it down against the flare 
harder, and this in turn, since the flare is at an 
angle, expands the end of the sleeve. 

Q 97. What permits that expansion ? 

A. The question is, ‘‘What permits that ex- 
pansion?’’ A clearance is provided between the toe 
of the sleeve and the inside portion of the nut which 
is opposite it so that it can expand as the fitting is 
tightened, but still cannot [41] expand beyond a 
limited amount without coming in contact with the 
nut, at which point further expansion would be 
stopped. 

Q. 98. What permits that? What causes that 
clearance that you just mentioned? 
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A. Well, the clearance is caused by a difference 
in angular relationship between the inside surface 
of the nut and the outside surface of the sleeve 
where the two are opposite each other. The inside 
surface of the nut there is parellel to the center line 
of the tube, whereas the outside surface of the sleeve 
tapers. 

Q. 99. Is that the construction that you men- 
tioned which would permit or assist in assembly 
and disassembly ? 

A. Yes; that is correct. 

Q. 100. And without a jamming of the nut and 
sleeve together, locking ? 

A. Yes; that is right. 

Q. 101. I hand you a drawing, which we will 
mark for identification as ‘‘Amon Deposition Ex- 
hibit 2.” 


(Drawing marked, ‘‘Amon Deposition Ex- 
Iniioit 2°”) 

Q. 101. (Continuing): Would you mark on that 
drawing the angle on the sleeve that you were just 
talking about? First, mark the sleeve itself and 
note it as ‘‘sleeve.’’ Then mark the nut and the 
body. Now, will you put the word ‘‘tube’’ on the 
tube? And will you mark the flare on the [42] tube? 


A. (Witness does as requested. ) 


Q. 102. Do you know what the actual angle is 
on the outside of the sleeve in Exhibit 2? 

A. ‘The angle on the outside of the sleeve is one 
or one and one-half degrees. 
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Q. 103. What do you call that angle? 

A. J call it the sleeve head angle. 

Q. 104. All right, will you mark that as the 
sleeve head angle? 


A. (Witness does as requested.) 


Q@. 105. Will you mark the shoulder of the nut 
that contacts the sleeve; that is, the shoulder which 
is perpendicular to the axis of the tube? 

A. You mean, the shoulder on the nut which 
engages the sleeve to pull it against the flare? 

@. 106. Correct. 

A. J will mark that ‘‘nut shoulder. ’’ 

@. 107. And then will you mark the shoulder 
of the sleeve that the nut shoulder contacts? 


A. (Witness does as requested.) 


Q. 108. Is that drawing, Exhibit 2, an exempli- 
fication of the fitting, Exhibit 1, as far as parts are 
concerned ? 

A. Yes. It is not necessarily the same sized fit- 
ting. This is an enlarged drawing. [43] 

Q. 109. Do you know what size fitting the draw- 
ing Exhibit 2 was made from? 

A. I ean’t say from looking at this Exhibit 2 
only what size it is. From the portions of the tube 
wall thickness here compared to the tube O. D. it 
should be a Size 4 or Size 5. 

Q. 110. Does the drawing exemplify the Parker 
AN flared type fitting? At least one type and one 
size of it? 
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A. Yes; this drawing could be any size of the 
Parker type AN flared fitting. 

Q. 111. And does it exemplify Deposition Ex- 
hibit 1? A. Yes; it does. 

Q. 112. Will you describe specifically the three 
main parts shown in Deposition Exhibit 2 and state 
the general function of each of those parts? 

A. The three parts of this fitting shown in Ex- 
hibit 2 are the body, the nut, and the sleeve. The 
function of these three parts working together is to 
engage the end of the tube, which is also shown on 
the exhibit, to make a pressure tight connection. 
The tube is flared out at the end in a bell shape 
with straight rather than curved sections on the 
inside and outside of the flare, and this flare on the 
tube rests against the mating cone-shaped nose 
on the fitting body. The sleeve slides forward on 
the outside of the tube and contacts the outside of 
the flare [44] opposite the point where it’s sup- 
ported on the inside by the body nose or cone. At 
this pomt the sleeve has a chamfer or conical recess 
that is approximately a matching to the outside 
angle of the flare. The sleeve at a slight distance 
back from the part where it contacts the flare has 
a narrow shoulder at right angles to the center line 
of the tube, and this shoulder is engaged by a mating 
shoulder on the nut in such a manner that when the 
nut is pulled forward over the shank or narrow 
diameter of the sleeve it engages the sleeve shoulder 
and tends to pull it down on the flare. When the 
nut is threaded onto the screw threads on the body, 
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tightening of the nut squeezes the flare between the 
end of the sleeve had and the cone on the end of the 
body. 

Q. 118. Do you know what the angles of the 
flared end of the tube are? 

A. The flare on the tube is made under a speci- 
fication covering those angles. The actual angles 
on the flare may vary slightly, depending upon the 
method used to make the flare, but if the flaring tools 
are so designed that they would give a flare that 
will fall within the specification, the angles on the 
flare will be approximately 37 degrees on the inside 
and 33 degrees on the outside. 

Q. 114. What brings about the difference in the 
angles of the flare? [45] 

A. When you flare the end of the tube, you 
stretch the metal at the end of the flare. If the tube 
had a given thickness before the flaring operation, 
it will have a lesser thickness at the end of the flare 
after you spread it to what corresponds to a larger 
diameter. ‘The metal stretches uniformly around, 
and although the total amount of the metal in the 
tube is the same, it’s been spread out to a larger 
diameter. 

Q. 115. Do you know what the angle is on the 
inside surface of the sleeve head; that is, the one 
that contacts the outside of the flare? 

A. That angle is approximately 33 degrees. 

Q. 116. Is there any particular name given to 
that angle on the sleeve ? 
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A. I know of no particular name other than 
sleeve angle. 

Q. 117. Will you mark that on the drawing? 

A. (Witness does as requested.) 

Q. 118. Is the testimony which you have given 
with respect to iron pipe generally true also with 
respect to threaded brass pipe? 

A. Yes; that is true, with the possible exception 
that brass pipe is much smoother on the inside and 
outside diameters than standard iron pipe. 

Q. 119. You spoke of these high-pressure in- 
stallations, [46] both on aircraft and in other 
places, but primarily on aireraft, would lead pipe 
be suitable for such installations ? 

A. I ean’t imagine using lead pipe on any in- 
stallation in an airplane, particularly in the hy- 
draulic svstems and the fuel systems, or even on 
low-pressure vacuum systems. 

@. 120. Why would lead pipe be unsuitable? 

A. Well, its strength to hold pressure is very low 
compared to even aluminum tubing. To use it on 
pressure lines would require a very thick walled 
lead pipe. It’s weight would be very high. 

@. 121. Do you know if flared fittings could be 
used for connecting lead pipe? 

A. Yes; flared fittings can be used on lead pipe. 

Q@. 122. Would the problem be any different 
with flared fittings for connecting the type of tub- 
ing we are talking about, aluminum alloy, steel 
tubing for hydraulic systems, fuel lines, and the 
like? 
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A. Oh, I’d say they are very different. I can’t 
visualize lead pipe being used on any but low- 
pressure lines, very low pressure, and only where a 
minimum amount of pressure seal in the joint would 
be required. You wouldn't be able to put very much 
eripping pressure on a lead pipe without squash- 
ing the metal away from the gripping surface, un- 
less you have a very wide contact area of gripping 
surface, [47] which in turn normally means a larger 
fitting or a longer fitting. 

@. 128. Does the lead pipe tend to flow at the 
flare when it is clamped? 

A. Yes; under pressure other than very light 
pressure it would be squeezed out from between 
the clamping surfaces again, unless you have a very 
wide clamping area which permits a fairly high 
total clamping pressure, but the unit pressure on 
the metal can be made very low by spreading it 
over a very large area of metal. 

Q@. 124. If the fitting itself or the pipe had 
eccentricities or was not made to precision speci- 
fications, would the lead flowing, as you have just 
described, take care of those eccentricities? 

A. It would under any of the standard pres- 
sure flared type fittings that I can recall. If you 
compare it with a rigid type, such as steel, which 
is very difficult to distort or move to fit in with 
eccentricities or imperfections on seats or the like, 
the lead pipe would relatively very easily be moved 
to conform to iregularities or ecentricities in fitting 
because it’s so soft. 
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Q. 125. Then there are objections to the use of 
flared fittings on lead pipe; is that correct? 

A. Oh, yes; many objections. 

Q. 126. Particularly on aircraft fittings? [48] 

A. Yes. If I were to use any lead pipe on an 
airplane for any special purpose that might re- 
quire it compared to some other pipe, I don’t be- 
lieve I would ever use a flared fitting. 

Q. 127. What is the type of flared fitting which 
is sold by Parker to the aircraft industry at the 
present time? What do you call it? 

A. The flared fitting sold by Parker to the air- 
craft industry at the present time is called an AN 
flared fitting or a Parker 3-piece AN fitting. 

Q. 128. This AN fitting, that is a Government 
Standard fitting, I believe you testified to that 
before? 

A. Yes; the AN fitting has been standardized on 
by the Air Force and the Navy as a joint standard 
for fluid connections. 

Q. 129. Was it the Parker fitting that became 
known as the AN Standard? 

A. These fittings are commonly known through 
the aircraft industry and even among personnel in 
the services as a Parker type fitting. 

Q. 130. Is this fitting, Amon Deposition Ex- 
hibit 1, a Parker AN flared fitting? A. Yes. 

Q. 131. Did you have anything to do personally 
with the development and adoption of the AN fit- 
ting by the Army and Navy? [49] 
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A. Yes; the standardization on fittings was 
handled through the Aeronautical Board as a 
means of bringing together the Air Force and the 
Navy on requirements for the fitting and reaching 
an agreement, and the final standard was put out 
by the Aeronautical Board. During a period which 
covered almost two years just preceding the ap- 
proval of this standard, there was a considerable 
amount of engineering contact and some investiga- 
tion, and various design features and detailed di- 
mensions to be selected for incorporation in this 
standard had to be reviewed and approved, and dur- 
ing that period I had a great deal of contact with 
representatives of the Aeronautical Board and 
with personnel in the Airy Corps and the Navy in 
their standards groups and in their laboratories 
who were also interested in this problem. I made 
a number of different recommendations at various 
times of details to be considered in this AN Stand- 
ard. I visited these people and brought back to: 
our engineers information on the requirements 
they wanted to put in, and assisted in working out 
suggestions for accomplishing those, with consider- 
ation given to manufacturing procedures and meth- 
ods and also performance requirements. When the 
AN fitting standardization program had reached 
the point that assignments had been made for the 
actual preparation of engineering drawings, the 
flared fittings [50] which were to be included in the 
general AN Standard, fittings of various types were 
delegated to the Air Corps at Wright Field for 
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preparation, and I was in frequent contact with 
the Specification Standards Unit where this work 
was being done and presented recommendations on 
a number of phases of the detail work. 

Q. 182. Do you know if the sleeve head angle 
that you have marked on Deposition Exhibit 2 was 
at any time in the AC811 fitting? 

A. Yes; it was. 

Q. 188. Was that done at the suggestion of 
Parker ? A. Yes; it was. 

Q. 134. And did you ever suggest that that same 
angle or that a sleeve head angle be placed in the 
AN fitting? 

A. Yes; based on the improved performance 
that we had found in laboratory tests and the fact 
that the Air Force appeared to be getting better 
service on the 811 fittings that included this sleeve 
head angle, J did recommend to a group at Wright 
Field who were preparing these drawings that that 
sleeve head angle be included in the AN Standard. 

Q. 135. Did vou write a letter to Wright Field 
to that effect? A. Yes. 

Q. 136. And did they actually include the sleeve 
head [51] angle on the AN Standard ? 

A. Yes; they did. When the drawings ap- 
proved drawing, were first released, they included 
this sleeve head angle. 

Q. 187. Is this a copy of the letter that you 
wrote to Wright Field, which is dated October 25, 


1940? 
A. Yes; this is the letter in which the recom- 
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mendation that the sleeve head angle be included 
was formally presented. I wrote this letter. 

Q. 138. You recollect that independently of the 
letter ? 

A. Yes; I remember a great many details of 
this whole standardization program independently 
of any letters. 

Q. 139. Where did this letter come from, the 
copy marked ‘‘Copy”’ that you have in your hand ? 

A. This is from the company files at our Cleve- 
land plant. j 

Mr. Van Sciver: I offer this letter, dated Octo- 
ber 25, 1940, addressed to Assistant Chief, Materiel 
Division, Wright Field, Dayton, Ohio, Re Proposed 
Army-Navy Standard fitting, comprising five 
pages, and signed ‘‘The Parker Appliance Com- 
pany, A. L. Parker, by’’ the initials F.H.A.:L.E.S. 
The letter is addressed to the attention of Captain 
R. C. Brownfield, Specifications Branch. I offer 
this in evidence as Amon Deposition [52] Exhibit 3. 


(Letter dated October 25, 1940, from The 
Parker Applianee Company to Captain R. C. 
Brownfield, marked, ‘‘Amon Deposition Ex- 
hibit 3.’’) 


Mr. Freeman: Has 2 been offered ? 

Mr. Beehler: I think so. 

Mr. Freeman: By agreement of counsel, let the 
record show that the drawing referred to by the 
witness Amon has been offered in evidence as Amon 
Deposition Exhibit 2. 
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Q. 140. Does the Government put out drawings, 
AN Standard drawings, with respect to the AN 
flared fitting ? 

A. Yes; there are a series of such drawings 
covering the fittings that are included under the 
standard. 

Q@. 141. Does the Government likewise put out 
procurement specifications with respect to AN 
flared fittings? 

A. Yes; there is a procurement specification 
that is shown on each of the AN Standard fitting 
drawings. 

Q. 142. Is that AN-F-366? 

A. Yes; that is AN-F-366. 

Q. 143. Does the Government put out a standard 
test method for fittings? 

A. Yes; that is AN-F-47. 

Q. 144. I hand you a group of Army-Navy 
Aeronautical Standard drawings, as follows: AN- 
811, AN819, AND10102, [53] AND10104, AND- 
10105, AND10106, AND10108, AND10056, AND- 
10057, AND10059, Sheet 1, AND10059, Sheet 2, 
AND10061, AND10064, and AND10078. Are all 
those drawings that I have just handed you draw- 
ings which are put ont by the United States Gov- 
ernment relating to tubing and flared fittings? 

A. Yes; that is correct. 

Mx. Freeman: We offer in evidence the group 
of drawings just referred to collectively as Amon 
Deposition Exhibit 4. Copies of the drawings have 
been furnished counsel for Defendants. 
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(Group of drawings marked, ‘‘Amon Depo- 
sition Exhibit 4.’’) 


Q. 145. I hand you a pamphlet marked ‘‘AN- 
F-366. Army-Navy Aeronautical Specification fit- 
tings, fluid connection.’’ Is that the procurement 
specification which you just mentioned which was 
issued by the Govenment covering AN flared fit- 
tings? A. That is correct. 

My. Van Sciver: I offer that in evidence as 
Amon Deposition Exhibit 5. 

Mr. Beehler: I have no objection to the offer of 
Exhibit No. 5. 


(Procurement specification pamphlet marked, 
‘‘Amon Deposition Exhibit 5.’’) [54] 


Q. 146. I hand you a pamphlet entitled *‘AN- 
F-47. Army-Navy Aeronautical Specification fit- 
tings, method of testing tube,’’ marked for identi- 
fication as ‘‘Amon Deposition Exhibit 6.’’ Is that 
the test and specification that you referred to in 
your testimony issued by the Government ? 

A. ‘This is the test specification for these fittings. 
J didn’t recall referring to it before. 

Q. 147. That is the Government specification for 
tests on fittings; correct? A. That is right. 

Mr. Van Sciver: I offer that in evidence as 
Amon Deposition Exhibit 6. 

Mr. Beehler: No objection. 


(Test specification pamphlet marked, ‘‘ Amon 
Deposition Exhibit 6.’’) 
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Q. 148. Referring again to Deposition Exhibit 
2, the drawing of the Parker type flared fitting, is 
there any weight-strength advantage in the flared 
fitting with an outside or a sleeve head angle as 
shown in that exhibit? 

A. Yes; there is. The portion of this fitting 
which is subject to the most stress under proper 
assembly tightening is the sleeve head. It’s desir- 
able to keep the size of the total fitting at a mini- 
mum for weight, irrespective of any material it 
may be made of. Holding the total fitting to a 
minimum size requires that a sleeve of a [55] min- 
imum thickness be used, and since the sleeve is a 
separate portion from the remainder of the fitting, 
it can be made of a higher strength material than 
the balance of the fitting, providing greater 
strength with greater weight only in that part on 
which the material is changed, which is the sleeve. 

Q. 149. Would that be true if the fitting became 
a two-piece fitting in effect by locking of the nut 
and sleeve? 

A. Jf the fitting should become a_ two-piece 
fitting in effect, as you say, by locking of the nut 
and sleeve, it has also been stressed sufficiently that 
the sleeve head has been permanently deformed, 
and at that point there would be no particular dif- 
ference with respect to strength, whether you had 
a stronger sleeve or not, but if you keep within the 
allowable tightening torque that will not result ina 
permanent distortion of the sleeve, you can use a 
ereater allowable tightening torque with a higher 
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strength sleeve than you could with a sleeve of a 
low strength material. In other words, it increases 
the maximum tightening torque that you can use 
without locking of the sleeve and the nut or other 
damage to the fitting 1f you use a higher strength 
sleeve. 

Q. 150. Does the sleeve head angle bring that 
about? A. That is right. 

Q. 151. To prevent the locking? [56] 

A. That is one of the purposes of the sleeve 
head angle, to allow the use of higher tightening 
torques in order to assure pressure-tight seals on 
higher pressure systems without permanent dam- 
age to the coupling and with the minimum of use 
or damage on the tube flare. 

Q. 152. Does the Parker type flared fitting have 


a self-locking feature? A.” Ves. itadgec: 
Q. 153. Is that brought about in any way by the 
sleeve head angle? A. Yes. 


Q. 154. Will you explain that? 

A. As the nut is tightened onto the fitting body 
with sufficient torque to make a pressure-tight seal 
between the sleeve head and the nose on the body, 
the sleeve head extends out at the toe or at the 
point where it contacts the flare. There is a wedge 
action between the toe of the sleeve and the out- 
side of the flare. As the threads on the nut are 
pulled down, the sleeve is pulled down against this 
angle on the flare, and the flare tends to wedge the 
nose of the sleeve out to a larger diameter. In other 
words, it spreads at the nose. 
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Q. 155. And that causes a self-locking ? 

A. Well, in spreading it at the nose, so long as 
you do not spread it sufficiently to permanently dis- 
tort it, [57] you create a stress in the nose of that 
sleeve which is continually trying to make it go 
back to its original size and it provides a continu- 
ous grip on the flare. 

Q. 156. Does that put the sleeve under tension 
at the nose? 

A. Yes; the nose of the sleeve where it is ex- 
panded is under tension continuously while it’s 
assembled. 

Q. 157. Is there a commonly known term for the 
tension at the nose of the sleeve ? 

A. Yes; that kind of stress is known as hoop 
stress. 

Q. 158. Or hoop tension ? 

A. Hoop tension or hoop stress. 

Q. 159. Did you ever hear of wire locking of 
threaded parts together ? 

A. Oh, yes; we do a great deal of that in our 
plant on assembled valves. 

Q. 160. Is that used in the aviation field at 
times ? 

A. Yes; it’s used very extensively on our avia- 
tion products. We are required, in order to mect 
specifications for valves and similar accessories, to 
wire-lock parts that are threaded together or 
screws which are threaded into parts to hold parts 
together. Wire-locking is for the purpose of pre- 
venting them from loosening under vibration. 
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Q. 161. Is wire-locking required in the Parker 
type flared fitting? [58] 

A. No; it never has been required. The fittings 
have been used always without any special locking 
provision, 

Q. 162. Was that because of the hoop tension 
that you just mentioned on the nose of the tube? 

A. The hoop tension on the nose of the 
sleeve 

Q. 168. Sleeve. Pardon me. 

. does assist very markedly in making it 
unnecessary to provide any special locking between 
the parts of the fitting to keep them from un- 
threading. 

Q. 164. In other words, when the parts are 
serewed down, there is a locking feature that pre- 
vents them from being easily unscrewed because of 
that hoop tension; is that correct? 

A. Yes; that is correct. The hoop tension in the 
sleeve means that it is trying to contract back on a 
wedge-shaped surface which is the outside of the 
flare, and if'it is to contract, it must back away, 
that is, shde down the angle of the flare, which 
means that in turn has to move back on the fitting, 
and that keeps a stress on the threads between the 
nut and the body, pulling them in contact all the 
time under this tension, which tends to prevent 
them from loosening. 

Q. 165. Does that overcome any vibration tend- 
ency to unloosen the fitting ? 
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A. Yes; it has not been necessary to provide 
any [59] additional lock on these fittings under any 
conditions that I have ever seen or heard of, ir- 
respective of how mueh vibration may be present, 
in order to prevent loosening. 

Q. 166. Just what do you mean by wire locking ? 
What does that comprise? 

A. When two parts are threaded together, such 
as a nut on a bolt or a screw into a unit, you drill 
a hole through the head of the screw and a hole 
through the mating unit and run a small sized wire 
through those two holes in such a fashion that any 
tendency of one part to turn with respect to the 
other part must stretch or break the wire. In this 
case, to wire-lock it, you would drill a hole through 
the nut and a hole through the body, probably on 
the hexagon section where it is marked “‘body”’ on 
Exhibit 2, and connect the nut with that portion of 
the body by a wire running through the holes in 
each part, and the wire directed around the two. 
parts so that any loosening motion of the nut would 
stretch or pull the wire, which has already been 
pulled up tight when the wire-lock was put on. 

Q. 167. What can you say about wire-locking 
fittings, for example, in close, cramped quarters 
that you spoke of in your former testimony ? 

A. Well, wire locking of any kind is a nuisance 
and a headache and costly, even in production 
where you are working [60] on a bench, and if it 
were necessary to reach in in the very close quar- 
ters where many of these fitting assemblies are 
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made as joints on the end of a line and find those 
small holes and get the wire through them and pull 
it up tight, it would be a headache of the greatest 
order. I can’t see how it would be possible to do it 
on many of the installations that I have seen. 

Q. 168. Is there any problem in flared type fit- 
tings of over-tightening ? 

A. Oh, yes; there is definitely a problem, partic- 
ularly in the small sized fittings and particularly in 
small sized fittings with soft tubing. The normal 
torques required to make a pressure-tight seal on 
small sized fittings are so much lower than the 
torques that mechanics use when they tighten up 
serews and bolts and similar things that there is a 
natural tendency to pull them up too tight, which 
has been the cause of trouble many times and re- 
quires a lot of precautionary instructions to avoid 
such over-tightening. 

Q. 169. Does the Parker type flared fitting 
shown in Deposition Exhibits 1 and 2 have any pro- 
vision for lessening the possibility of over-tighten- 
ing, or the ill effects therefrom? 

A. There are several features of the fitting 
shown in Exhibits 1 and 2 which assist in prevent- 
ing damage under [61] over-tightened conditions. 
In fact, these fittings, in order to pass the tests 
ealled for in the specification which was introduced 
as Exhibit 6, require repeated assemblies at two and 
a half times the maximum recommended torque for 
each size fitting, and for aluminum tubing on the 
one hand and steel tubing on the other hand there 
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are standard recommended torque ranges provided, 
and in the AN Standard sheets, there is a minimum 
and maximum recommended, which is intended to 
give a range for practical installation purposes, but 
either of which is intended to be entirely satisfae- 
tory as far as maintaining a pressure-tight seal 
and resistance to vibration, but the couphng, in 
order to be satisfactory, has to withstand 15 assem- 
blies and disassemblies at two and a half times the 
maximum torque. The use of a sleeve head which 
can be expanded without damage is of value in pre- 
venting damage due to over-torqueing. 

Q. 170. Is that expansion due to the provision 
of the sleeve head angle? 

A. The fittings, in order to be satisfactory, must 
be still usable after 15 assemblies or disassemblies 
and re-assemblies at two and one-half times the 
maximum recommended torque, and the sleeve 
head angle is definitely of value in that sense in 
that the fittings must be usable and the sleeve must 
not be permanently locked in the nut, even at such 
torques. [62] 

Q. 171. Does the sleeve head angle in the Parker 
type fitting shown in Exhibits 1 and 2 have any ad- 
vantage in so far as compensating for manufactur- 
ing inaccuracies ? A. Yes. 

@. 172. State what they are. 

A. The AN Standard drawings for the AN flared 
fitting, which Exhibit T here is typical, set up the 
specific detailed dimensions to which each of these 
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parts are to be manufactured, and provide tolerances 
for those dimensions, and the procurement specifica- 
tion, which was Exhibit 5, calls for quahty controls 
on finishes. However, in even precision manufacture 
of this type or high quality machine work of this 
type, there never is a perfect job. Parts tend to 
be slightly eccentric, considering one diameter with 
respect to another on the same piece, or the diam- 
eter of a thread with respect to some other ma- 
chined part of a nut. The nose of the fitting may 
even be slightly oval. Those irregularities, which 
are each one by itself small, still are important 
when you have to make the flare on the tube con- 
tact and conform with the nose of the fitting, even 
with those irregularities or eccentricities. The 
sleeve, being a separate portion from the nut, and 
having provision for expansion at the tip, due to 
the sleeve head angle, introduces a feature in this 
fitting which more readily allows adjustment of 
the sleeve angle or the sleeve head [63] angle to 
the tube. If this were a rigid fitting, the distortion 
necessary to make the parts conform in order to 
get a good seal, despite small irregularities, will 
have to be taken either in the heavy section one- 
piece nut or the nose of the fitting or on the tube. 
With an aluminum tube it would be almost on the 
tube, which means that it might readily be unduly 
damaged. The flexible end of the sleeve can actually 
become oval under this hoop stress rather than re- 
main exactly round, if necessary to conform with 
some irregularity on the flare. 
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Q. 173. Then this hoop tension that you spoke 
of provides a umform-bearing pressure or loading 
on the sleeve even though there are some manufac- 
turing eccentricities ; is that correct ? 

A. Yes; that definitely assists in accomplishing 
a uniform loading on the sleeve, and that will be 
particularly true where you use bard tubing such 
as steel or stainless steel tubing, which in itself sets 
up a strong resistance to deforming. 

Q. 174. Does that uniform-bearing pressure as- 
sist in getting a tight seal ? 

A. Yes; it does. If it’s necessary to distort a 
flare at one point in order to insure the mimimum 
sealing contact at the other, in the first place, a 
high torque would be required, and these fittings are 
assembled under [64] controlled torque instruc- 
tions. Once the installation is complete, leakages 
normally will be quickly found, but if it is just at 
the point where it might leak, the leak may not 
show up until later. 

Q. 175. Does the hoop tension and uniform- 
bearing pressure have any effect as far as the pos- 
sibility of pulling the tube out of the fitting is 
concerned ? 

A. On soft tubing the hoop tension in the sleeve 
head, just like the initial pressure on the sleeve 
head, tends to bite into the tube, and if there is no 
follow-up in the fitting to keep pressing, even 
though something may move, such as the tube flare 
gradually thinning a little bit, if there is no fol- 
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low-up to keep that pressure on there, it might pull 
out. 

Q. 176. Does the sleeve head angle increase the 
range of permissible wrench torques in any way? 

A. Yes; it does. I think we have referred to 
this under a previous question. 

Q. 177. How does it increase the range in the 
Parker flared fitting ? 

-A. It allows a lower minimum range for an ac- 
ceptable seal, because the sleeve head angle and the 
resulting ability of the sleeve head to conform to ir- 
regularities means that you can allow a lower min- 
imum torque and still feel sure of a seal. On the 
mmaximum torque range, we are [65] limited pri- 
marily, on all of the small sizes of fittings particu- 
larly and to a lesser extent on the larger ones, by 
the maximum torque that can be permitted without 
damage to the fitting, and the sleeve head angle, in 
combination with this expansion of the sleeve at the 
toe which you get, allows you to use higher torques 
without damage. 

Q. 178. I hand you a fitting, marked for identi- 
fication as ‘‘Amon Deposition Physical Exhibit 7.”’ 


(Fitting marked, ‘‘Amon Deposition Physi- 
_ eal Exhibit 7.’’) 


Q. 178. (Continuing): How does that compare 
with the drawing, Exhibit 2? 

A. This Exhibit 7 is a fitting that is typical of 
that shown on the drawing, Exhibit 2. It is a 
smaller size fitting. The body and nut and sleeve 


are steel and the tubing is steel. 
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Q. 179. Likewise, the fitting marked for identi- 
fication ‘‘Amon Exhibit 7,’’ has a cutaway portion; 
is that correct? 

A. Yes; that is correct. It is like Exhibit 1 in 
that it obviously has been assembled and then cut 
away to show the internal seat on the flare. 

Q. 180. Is that a Parker type flared fitting? 

A. Yes; that is correct. It was made by Parker. 

Q. 181. And is that an AN flared fitting? 

A. Yes; this is one of the AN flared fittings. The 
black [66] color on the steel fitting is used by 
Parker on the AN fittings. 

Mr. Van Sciver: I offer this fitting, marked for 
identification ‘‘Deposition Exhibit 7,’’ as Exhibit 7. 

Q. 182. I hand you a drawing marked for iden- 
tification as ‘‘Amon Deposition Exhibit 8.”’ 


(Drawing marked, ‘‘Amon Deposition Ex- 
igi 8.’ ) 

Q. 182. (Continuing): Will you explain what 
that drawing illustrates? And in your explanation 
you might mark it with the same legends, where 
applicable, as Exhibit 2. 

A. The drawing Exhibit 8 is also a_ typical 
Parker type AN fitting and differs only from the 
drawing Exhibit 2 in that the sleeve angle is dif- 
ferent. This drawing Exhibit 8 shows the double 
differential angle on the sleeve and would be used 


with a soft tubing. 
Q. 183. Will you mark on the drawing Exhibit 
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8 what you have called the double differential 
angle ? 


A. (Witness does as requested.) 


Q. 184. Do you know the angle of the double 
differential angle which is the lesser of the two? 

A. The lesser angle is the one starting close to 
the original outside diameter of the flare. Now, 
that angle is 1814 degrees. [67] 

@. 185. Will you mark that? 

A. Mark the angle? (Witness does as_ re- 
quested. ) 

Q. 186. And then what is the angle of the sec- 
ond double angle? 

A. The other angle of the double angle is out at 
the toe of the sleeve where it rests against the out- 
side of the flare, and that angle is 33 degrees. 

Q. 187. And the angle of the outside of the flare 
is also 33 degrees; correct? 

A. Yes; the angle of the outside of the flare is 
approximately 33 degrees. 

Q@. 188. And the inside 37 degrees; correct? 

A. That is correct; the inside angle is 37 degrees. 

Q. 189. Would you mark on the drawing Ex- 
hibit 8 the same legends that you have placed on 
Exhibit 2; that 1s, body, flare, and so forth? 

A. (Witness does as requested.) 

Q. 190. Is that drawing Exhibit 8 exemplary 
of a Parker AN flared fitting, the type of Parker 
AN fitting? 

A. Yes; it is exemplary of one of the small sizes 
of this group of fittings. The double differential 
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angle is used only on the sizes from No. 2 to No. 6, 
inclusive, which are for 44 inch O.D. tubing up to 
¥e inch O.D. tubing, and it is used only with those 
sizes where aluminum tubing is used with the fit- 
tings [68] 

Q. 191. In other words, that double differential 
angle is not used on steel tubing as exemplified by 
Deposition Exhibit 7; 1s that correct ? 

A. That is correct. Exhibit 7 is a size 4 or 14 
inch fitting, but is used with steel tubing and does 
not use the double differential angle. 

Q. 192. I hand you a fitting encased in plastic, 
which we will mark for identification as ‘‘Amon 
Deposition Exhibit 9.” 


(Fitting marked, ‘‘Amon Deposition Exhibit 
Or) 


Q. 192. (Continuing): I will ask you if that is 
the same type of fitting that is shown in the draw- 
ing Exhibit 8? 

A. Yes; this fitting, Exhibit 9, is a cutaway as- 
sembled fitting of the No. 5 size used with alumi- 
num tubing and includes the double differential 
angle as shown in Exhibit 8. 

Q. 193. Is that a Parker flared type fitting? 

A. Yes; itis. It carries the Parker trade-mark. 

Q. 194. And it is also an AN flared fitting? 

A. Yes; it is. It is marked ‘‘AN”’ and the blue 
color identifies it as AN. 

Mr. Van Sciver: I offer the drawing, marked 
for identification as ‘‘Deposition Exhibit 8,’’ in evi- 


| 
| 
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dence and also the physical [69] device, marked for 
identification as ‘‘Deposition Exhibit 9,’’ in evi- 
dence. 


(Thereupon, at 5:25 p.m., an adjournment 
was taken until Friday, May 6th, 1949, at 9:00 
a.m. [70] 


Friday, May 6, 1949, at 9:00 A.M. 


Appearances: 
As before. 


Direct Examination 
(Continued ) 


By Mr. Van Sciver: 


@. 195. Mr. Amon, with respect to the sleeve 
head angle on the outside of the sleeve of the flared 
fittings, does that angle have any effect with re- 
spect to the contact between the sleeve and the nut 
shoulder ? 

A. Yes; that permits achievement of the maxi- 
mum area of contact between the sleeve head and 
the nut shoulder. 

@. 196. How does it do that ? 

A. The coupling in any one size is designed for 
a minimum size while still meeting the necessary 
performance requirements. For any one size cou- 
pling you start with an outside diameter of this tub- 
ing with which the coupling is to be used. This 
fitting, Exhibit 1, is a No. 8 fitting for one-half 
O.D. tubing. It’s desirable to use the smallest di- 
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ameter thread that is possible for the fitting body 
and for the nut. The space between the diameter 
of the thread and the outside diameter of the tube 
is all the space that remains into which the cou- 
pling parts have [71] to be incorporated. A part 
of that space is taken up by the necessary thick- 
ness of the shank of the sleeve where it extends 
back along the tube, and sufficient clearance must 
be provided to permit sliding the sleeve over the 
tube and sliding the sleeve through the nut. When 
those thicknesses and clearances are deducted, 
what’s left is the maximum width of nut shoulder, 
and it follows that it is desirable to have that 
mnatched by the maximum possible width on the 
sleeve shoulder. 

Q. 197. What is the advantage of having the 
sleeve and nut shoulder in contact at a maximum? 

A. The contact between the sleeve and nut 
shoulder represents a bearing. It takes a bearing 
load, like a thrust bearing. When the nut is en- 
gaged on the body, the nut shoulder exerts pressure 
on the sleeve shoulder, as in a bearing, and it is 
necessary to keep that unit bearing pressure within 
certain limits or the fitting will not function prop- 
erly, will not assemble and disassemble properly. It 
isn’t necessary to hold any one given unit bearing 
pressure, just so long as the fitting functions prop- 
erly. And if we can do that within the limitation of 
the smallest possible thread, we have a lighter cou- 
pling that will still perform all right. 

Q@. 198. When the sleeve head expands, that you 
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have testified that it does, does it move forward 
with respect [72] to the flare of the tube ? 

A. Yes; the whole sleeve head must move for- 
ward with respect to the tube and the tube flare as 
it expands. 

Q. 199. And that happens when the nut is tight- 
ened or brought home; is that correct? 

A. That is correct. 

Q. 200. Does that have any effect, the fact that 
the tube head can expand, on distorting or destroy- 
ing the flare, preventing destruction or distortion 
of the flare ? 

A. Yes; it does in several respects. If we vis- 
ualize the coupling assembled with soft tubing and 
consider that along with the fact that the mechanic 
in assembling the nut will pull it up to a required 
wrench torque, you find in a coupling of this type 
with a sleeve head that can expand that some of the 
energy put into making of the coupling by the 
mechanic is taken up in distortion of the sleeve 
head rather than entirely on distortion of the flare. 

Q. 201. Referring to Deposition Exhibits 8 and 
9, does that type of coupling also have an outside 
sleeve angle on it? 

A. Yes; that’s correct. That’s marked ‘‘Sleeve 
head angle”’ on this Exhibit No. 8. 

Q. 202. Is everything that you have said with 
respect to the sleeve head angle applicable to the 
couplings shown, [73] for example, in Exhibits 8 
and 9? 

A. Yes; that’s right. Most of the previous ques- 
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tions were about fittings shown in Exhibits 1 and 2. 

Q. 203. So far as the sleeve head angle itself is 
concerned, is what you have said about 1 and 2 
equally applicable to Exhibits 8 and 9? 

A. Yes, 

Q. 204. I notice on Exhibit 8 the term ‘‘ Double 
differential angle’’ on the sleeve. Will vou explain 
that terminology ? 

A. Yes; that’s my own name for it. It is a 
double angle in that on the exhibit two separate 
angles are indicated by the arrows. One of these 
angles is at the very toe of the sleeve where it is in 
contact with the flare. That angle is marked ‘33 
degrees.”’ The other angle on the sleeve is marked 
as ‘‘1814 degrees.’’ These two angles make a double 
angle. The differential angle is the angle between 
the 1814 degree angle and the matching 33 degree 
angle on the outside of the flare of the tube. 

. 205. Does that smaller angle provide initial 
toe contact between the sleeve and the flare of the 
tube ? A. Yes; it does. 

Q. 206. Is that sometimes referred to as differ- 
ential angle? [74] 

A. Yes; that is what I refer to as differentia! 
angle. 

Q. 207. Will you tell us what advantage, if any, 
there is in having initial line contact between the 
sleeve and the flare of the tube? 

A. Initial line contact 

Q. 208. Or toe contact. 

A. I was going to say that initial line contact 
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on a soft material here such as aluminum tubing 
would not necessarily be any advantage or even de- 
sirable, whereas it might be on steel tubing, be- 
cause you get a better pressure seal with a line 
contact, the general design principle, than you do 
with area contact. However, we have to use more 
than line contact on aluminum tubing in order to 
get enough assembly tightening on the fitting to 
give us proper joint makeup and resistance against 
loosening. That is, to establish any of the hoop 
tension that we spoke about before. Toe contact, as 
different from line contact, is desirable. The fit- 
tings shown in Exhibit 8 are used only in the small 
sizes; that is, up through sizes 3% inch O.D. tubing 
and with aluminum tubing, which is relatively soft 
compared to a steel or stainless steel tubing. With 
aluminum tubing and with fittings of sufficiently 
rugged construction to stand up in service in these 
small sizes, it’s desirable to do anything possible 
to [75] assist in getting the desired sleeve head ex- 
pansion with the lower torques that we are dealing 
with, and, thus, making provision for contact at the 
very toe assists in setting up these desired condi- 
tions. 

Q. 209. When the nut on the fitting shown in 
Exhibit 8 is brought home or tightened, is it true 
that the space that is shown on the exhibit between 
the sleeve nose and the flare of the tube more or 
less disappears? A. Yes; that is correct. 

Q. 210. That space closes up ? 

A. That space closes down in this fashion: in 
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tightening these fittings with any recommended 
torque range on aluminum tubing, the toe of the 
sleeve as it 1s pulled down on the flare does expand 
and at the same time it actually bites into the metal 
of the flare and sinks itself in in such a manner 
that the 1814 degree angle shown on Exhibit 8 will 
also come in contact with the surface of the metal 
on the flare. 

Q. 211. Then the drawing as shown, Exhibit 8, 
shows the parts before they are tightened up; is 
that correct ? A. Yes. 

Q. 212. Before they are fully tightened ? 

A. ‘hat is correct. This drawing would indi- 
eate that practically no wrench torque had been 
put on. In other words, finger tight; just pulled 
up in close contact. [76] 

Q. 213. Does the differential angle of the fitting 
of the type shown in Exhibits 8 and 9 have any 
effect with respect to increasing or decreasing the 
resistance to vibration fatigue ? 

A. Yes; it does, particularly when a fitting of 
the size shown in Exhibit 8 is used on aluminum 
alloy tubing. Under vibration, the common point 
of failure of a joint is at the base or heel of the 
flare. That is where the flare angle meets the orig- 
inal tube wall. On the small sized fittings in par- 
ticular there is a real risk of over-tightening, which 
may be ignorant or inadvertent but which in any 
case is still harmful to the fitting. The type of fit- 
ting shown in Exhibit 2, if used on aluminum tub- 
ing in these small sizes where we frequently find 
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over-tightening, would almost completely pinch off 
the flare right at the base, leaving practically no 
metal there to resist vibration at its weakest point. 
When the differential angle is used, as shown on 
Hixhibit 8, the over-tightening of the fitting at its 
very worst can no more than bring the toe of the 
sleeve in contact with the nose of the fitting by ac- 
tually cutting the tip end of the flare clear off. As 
I said, that is at the worst condition. And even if 
you have such tightening, the point of cutoff of the 
flare as it’s pinched between the very toe of the 
sleeve and the nose of the fitting will be out at 
some considerable [77] length away from the base 
of the flare. You will then have a shorter flare but 
one at least with a high per cent of its original 
length that is gripped between the 1814 degree 
angle and the nose of the fitting. 

Q. 214. You mentioned the fact that the nose 
of the sleeve would dig in to the flare slightly when 
the fitting is taken up. Is that due to the initial toe 
contact ? 

A. Yes; that’s true. With this double angle 
sleeve, which is also called a modified sleeve, and 
it’s also called a wedge-type sleeve, the 33 degree 
angle on the sleeve makes a narrow contact with the 
surface of the flare at the toe. That's what we 
spoke of as toe contact. 

Q. 215. What is the extent of that surface on 
these fittings, do you know? 

A. On the AC8I11 fitting, that is represented by 
a dimension on the drawings from ten thousandths 
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to twenty thousandths of an inch, one being the 
minimum, the other the maximum. 

Q. 216. ACS811 or AN? 

A. That is on the AC811. On the AN it is 
shown in a similar fashion. I am quite certain that 
that dimension is twenty-five thousandths of an 
inch with a small tolerance allowed. It’s quite nar- 
row. 

Q. 217. Is there any advantage, and, if so, what 
is it, of the sleeve digging into the flare of the tube 
slightly, [78] as you have mentioned ? 

A. ‘To have a sleeve which digs into the flare of 
the tubing slightly, particularly if that digging-in 
‘point is not immediately at the base of the flare or 
quite close to it, does have several advantages. If 
you would visualize this as used with hard tubing, 
a slight digging in on a very narrow contact would 
be ideal from a pressure-seal standpoint, but that 
digging in should be only slight in that case. With 
soft tubing, a digging-in at a distance away from 
the base of the flare tends to set up a bulge of metal 
on the end of the flare outside the toe of the sleeve, 
which in turn is resistant to pull-out. 

Mr. Van Sciver: That is all. You may cross- 


examine. 


Cross-Examination 


By Mr. Beehler: 


XQ. 218. Mr. Amon, when you first began your 
testimony yesterday, you mentioned the Parker fit- 
ting. What do you mean by the Parker fitting? 
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A. Well, there are several fittings that are 
known as the Parker fitting. There are several fit- 
tings that I might refer to as the Parker fitting. In 
connection with these exhibits here, I refer to Ex- 
hibit 1 as a Parker fitting. [79] 

XQ. 219. That isn’t the only Parker fitting, 
though ? 

A. No; you are correct. Parker does make fit- 
tings other than this particular one. 

XQ. 220. When you say that that is a Parker 
fitting, do you mean that that is a Parker fitting 
because of the dimensions and proportions, or be- 
cause it was made by Parker? 

A. Well, I mean both. The answer to the first is 
obvious, ‘‘Made by Parker,’’ it would be a Parker 
fitting, but when I speak of a Parker fitting, or 
Parker-type fitting, I am thinking of the Parker 
three-piece type fitting with nut, sleeve, and body, 
and with these various features in it that we have 
discussed. 

XQ. 221. Well, is it true, then, that you call it 
a Parker type fitting because it is a three-piece 
fitting ? 

A. Not that alone. There have been several 
Parker three-piece type fittings in the sense only of 
slight changes and improvements. 

XQ. 222. Have they all been used on aircraft? 

A. Yes; the Parker three-piece type fittings 
have all been used on aircraft, with the exception 
of certain very heavy and large size fittings that 
have been designed only for industrial applications. 
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XQ. 223. Now, tell me, is it your contention, 
Mr. Amon, that the AN Standard fittings, that is, 
fittings made in accordance with AN standards, are 
synonymous with the [80] Parker fitting ? 

A. Yes;I consider them so. 

XQ. 224. That is, is it your contention, then, 
that Parker originated the dimensions and propor- 
tions of the AN Standard fitting ? 

A. I would like to answer that with a little ex- 
planation, if I may. 

XQ. 225. Sure. 

A. I’d say that speaking in general the answer 
is yes. However, I don’t mean to imply by that that 
every single dimension on this fitting was copied 
exactly from a Parker fitting. That would be an 
erroneous statement if I were to say so. 

XQ. 226. Well, can you tell us which ones were 
copied from the Parker fitting ? 

A. I couldn’t tell you exactly which dimensions 
were copied from a Parker fitting without actually 
comparing the drawings in detail right here now. 
The basic dimensions and proportions, I say, were 
copied in the sense that this fitting design and the 
details of it are only modifications or shght changes 
in the basic proportions and dimensions of the 
Parker fitting. 

XQ. 227. Well, with respect to me angle on the 
body, is that copied from the Parker fitting? 

A. Not exactly. There is a small [81] differ- 
ence. 


XQ. 228. On this fitting, throughout the whole 
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series the angle on the body—that’s the nose of the 
body—is 33 degrees. In the Parker fitting, that 
angle varies from approximately 35 degrees to as 
low as 25 degrees on different sizes. 

XQ. 229. And on which series of fittings is that? 

A. That is the Parker three-piece triple cou- 
pling, the one that I refer to as the Parker type 
fitting, which is the basis of this design. That’s the 
AC811 fitting. 

XQ. 230. Are you familiar with the NAF 
standards for fittings? 

A. Yes. Not in as great detail as I am the 
Parker or AN series. 

XQ. 231. You know, do you not, that the angle 
on the nose of the body of the NAF fitting is 33 de- 
grees; isn’t that true? A. Yes; that’s true. 

XQ. 232. Did Parker originate that angle? 

A. The Parker Size 4 and 5 fittings, that is, the 
AC811 series, have either a 33 degree angle on the 
nose or one very close to it. 

XQ. 233. Do you know which came first, the 
NAF or the Parker? 

A. In that size fitting, speaking of Sizes 5 and 
smaller, any Size 5 and smaller, which includes the 
one I [82] just mentioned, the No. 4, that angle 
was on the nose of the fitting even before 1936 when 
I started with Parker. I don’t know when it was 
put on exactly prior to that time. 

XQ. 234. With respect to the nut of the NAF 
fitting, you are aware, are you not, that there is a 

conical internal flare on the nut which is designed 
to fit against the flare on the tube? 


| 
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A. A conical seat on the nut? 

XQ. 235. Yes; seat, if you choose to call it 
that. A. That is correct; yes. 

XQ. 236. Do you know the angle of the seat of 
the nut of the NAF fitting ? 

A. I don’t know at this time exactly what that 
angle is. 

XQ. 237. That’s 33 degrees, is it not? Excuse 
me. So as not to confuse you, I spoke of the body 
as having a 33 degree angle. I believe the body has 
a 37 degree angle; is that correct? 

A. I can’t answer specifically on the difference 
between 33 and 37, the angles are so close together. 
I do know that the angle on the nose of the fitting 
in the NAF series was a different angle by some 
small amount than the angle on the seat surface in 
nut. 

XQ. 238. On the AN fitting, Mr. Amon, what is 
the angle on the nose of the body? [83] 

A. On the AN fitting, the angle on the nose of 
the body is 33 degrees. No. Pardon me. The 
angle on the nose of the body is 37 degrees. 

XQ. 239. And then the angle which you called 
here the sleeve angle 1s what on the AN? 

A. That is 33 degrees on the sleeve used with 
large sized fittings, and on small sizes, that is, up 
to the 8% inch or No. 6 size, vou have the double 
angle, which is made up of 33 degrees and 1814 
degrees. 

XQ. 240. Tell me, the relationship wherein the 
body has an angle of 37 degrees contacting the in- 
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side of the flare and the sleeve inside angle of 33 
degrees contacting the outside of the flare, did 
those angular relationships originate with Parker? 

A. The answer to that question is that those 
specific angles did not appear as such in the Parker 
811 fitting, although as I stated a bit ago, there 
were in the AC81]1 series of fittings different angles 
of those two surfaces that you mentioned. 

XQ. 241. Tell me, are those angular relation- 
ships important? 

A. Well, I can’t say that they are not impor- 
tant. They are one of the things that is desirable 
in the design of a good coupling. 

XQ. 242. Are those angular relationships criti- 
cal? [84] 

A. I hesitate to say that they are critical, al- 
though they may be critical under certain conditions 
of assembly or with certain types of fittings. If 
you speak about the AN fitting as it is presently 
shown on the AN standard drawings, and when we 
talk of the larger sizes of fittings used with soft 
tubing or when we talk of steel tubing, I don’t con- 
sider those angles themselves as being critical. 

XQ. 243. Well, suppose just for a moment we 
mention the smaller sizes where the sleeve is as 
pictured in your Exhibit No. 8. Are the sleeve 
head angles there critical? 

A. Yes; they are critical there, since this sleeve 
is used with soft tubing and in small sizes. 

XQ. 244. Did that double differential angle 
originate with Parker? 
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A. You ask, did that double differential angle 
originate with Parker? 

XQ. 245. Yes. 

A. Well, I can’t say that that particular double 
differential angle originated with Parker. That 
double differential angle is something very spe- 
cific there, 33 degrees and 1814 degrees, and it also 
represents a fitting in which the 33 degree angle 
is of a given specific length, and I can’t say that 
those details originated with Parker. In fact, I 
don’t believe they did exactly as those details are 
shown. [85] 

XQ. 246. Well, the idea of the double differen- 
tial angle did not originate with Parker; isn’t 
that so? 

A. I think I can say that that is so, answering 
the question as you put it, that the double differen- 
tial as shown there probably did not originate with 
Parker. 

XQ. 247. The idea of the double differential 
angle did not originate with Parker; isn’t that cor- 
rect ? 

A. I hesitate to answer the question when you 
say ‘‘double’’ and ‘‘differential.’’ They are two 
different things entirely. 

XQ. 248. Well, I don’t mean to confuse you, 
Mr. Amon. What I mean to ask you is: Here in 
your Exhibit 8 on the inside of the sleeve you show 
a flare which is at two different angles, namely, 
1814, degrees and 33 degrees. Now, irrespective of 
the precise number of degrees, there are two differ- 
ent angles on the inside of the sleeve; correct? 
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A. Yes. 

XQ. 249. Did the idea of using two different 
angles on the inside of the sleeve originate with 
Parker? 

A. I believe I can answer that no, not to my 
knowledge, did that originate with Parker. 

XQ. 250. One more question about this par- 
ticular kind of sleeve shown in Exhibit No. 8. Is 
the drawing of Exhibit 8 drawn to correct pro- 
portions? I appreciate that it’s enlarged [86] some. 

A. Yes; that drawing, certainly with respect to 
the proportions of the various elements shown on 
the drawing, one with respect to the other, it could 
be an enlargement of an actual fitting. 

XQ. 251. I lay my pencil, Mr. Amon, on the 
portion which you have designated ‘‘33 degrees,’’ 
and that 33 degree portion has a certain length. 
Now I lay my pencil on the portion which you 
have designated ‘‘1814 degrees,’’ and that portion 
has a certain length. What is the proportion of the 
33 degree length to the 1814 degree length? Is it 
half as long, or a third as long, or what? 

A. On this particular drawing here, Exhibit 
No. 8, the 1814 degree angle flat surface is longer 
than the 33 degree. I can’t say exactly how much 
longer it is on any one size, and it may not be 
exactly the same on one size as on another size, but 
this one appears to be 25 to 50 per cent longer, just 
from looking at the drawing. 

XQ. 252. Thank you. Now, Mr. Amon, the rela- 
tionship of the parts in Exhibit 8 are shown prior 
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to the drawing up of the nut; is that right? 

A. On Exhibit 8, the relationship of the parts 
indicates, I said, finger tight, but no distorting for 
full load pressure being put on. | 

XQ. 253. What is the specified clearance in the 
sizes [87] depicted in Exhibit 8 between the exte- 
rior of the butt end of the head on the sleeve and 
the interior of the surrounding portion of the nut? 

A. On the basic drawings, that clearance is a 
few thousandths of an inch. 

XQ. 254. How many thousandths? 

A. I can’t answer that question without check- 
ing the drawing as to exactly how much it is. There 
is a slight tolerance there, but beyond that only 
sufficient clearance to enable the sleeve head to 
slip inside the nut. 

XQ. 255. Is not the clearance five one-thou- 
sandths of an inch? 

A. Will you repeat that, please? 

XQ. 256. Is not the clearance five one-thou- 
sandths of an inch? 

A. That would be a reasonable clearance. I 
ean’t say that that is exactly the clearance. 

XQ. 257. That’s what the specifications call for; 
isn’t 1t? 

A. Well, I could check it by looking at the draw- 
ings. I do not keep all those details in my head. 
IT don’t remember the specific drawings. 

XQ. 258. Do you have the drawings here? 

A. Yes; the drawings were submitted as an ex- 
hibit. 
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XQ. 259. Will you refer to them, please, and 
check that [88] dimension? 

A. Wiull it be satisfactory if I check one size? 

XQ. 260. Certainly. 

A. I am not even certain that these clearances 
are the same for all sizes. 

XQ. 261. Check any size from the 2 to 8, any 
one of them. 

A. On the No. 4 size, that basic clearance is 
five one-thousandths of an inch. 

XQ. 262. Point out, will you, please, the clear- 
ance on Exhibit 8. Is the clearance shown there 
between the head of the sleeve and the inside of 
the nut? 

A. Yes; there is clearance shown there. 

XQ. 263. Will you point it out? 

A. Very small clearance. You wish me to mark 
it? I can’t mark it on the exhibit. It’s right here 
at the heel. The two lines do not join in that there 
is a very narrow continuous white space between 
those surfaces. Is that what you speak of ? 

XQ. 264. That is right. Is that in correct pro- 
portion to the rest of the drawing? 

A. Well, I would say that in my opinion it is. 

XQ. 265. Very well. You have labelled on this 
drawing an angle which you have called the ‘‘sleeve 
head angle.’’ That sleeve head angle is, in fact 
one and a half degrees, is it not? [89] 

A. It’s one degree, consulting the exhibit. I 
have just looked at it here. 

XQ. 266. One degree? Very well. And _ the 
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nose or tip of the sleeve, how much more clearance 
is there due to that sleeve head angle than there 
is at the base of the sleeve? 

A. TI couldn’t answer that question exactly with- 
out calculating it or making an actual scale layout 
to measure it. 

XQ. 267. Well, actually 

A. It will be some greater. 

XQ. 268. Actually, it’s about four one-thou- 
sandths, isn’t it? 

A. JI ean’t say whether it’s four one-thousandths 
ereater—is that it? 

XQ. 269. Greater clearance. 

A. Greater clearance. IT have never had ocea- 
sion to check that specific clearance on loose unas- 
sembled fittings, so I say that your figure is prob- 
appears to be reasonable, but whether it’s 


ably 
accurate or not, I can’t say. 

XQ. 270. Wel, I appreciate that you can’t fig- 
ure those things in your head, but referring again 
to the drawing Exhibit 8, there is considerably 
more clearance shown there at the tip or free end 
of the head than there is at [90] the base of the 
head: is*there noe? Ae “Wee 

XQ. 271. And there is a far greater amount of 
clearance shown at the tip on the drawing than at 
the base; that is true, isn’t it? 

A. Yes; from the drawing, it would just appear 
that there is approximately at least twice as much 
clearance. 

XQ. 272. Yesterday in your direct testimony 


owe 


vs. Irvin W. Masters, Inc., ete. 1003 


(Deposition of Frederick E. Amon, Jr.) 
you gave us considerable information about the ad- 
vantages of tubing lines, I believe it was, in air- 
craft construction, and you mentioned among other 
things the fact that vibration is a big factor in air- 
eraft design. Am I correct? 

A. That is correct. 

XQ. 278. And that a fitting which is capable 
of reducing vibration is better in that respect at 
least than one that is less capable of resisting vi- 


bration; isn’t that true ? A. Yes. 


XQ. 274. It is true, is it not, Mr. Amon, that 
the flared fittings, the standard flared two-piece fit- 
tings, have a far greater capacity for resisting vi- 
bration than the three-piece fittings? 

A. You refer to what two-piece fitting? 

XQ. 275. Well, the NAF, for example. 

Mr. Freeman: Beehler, can we agree that [91] 
when you were referring to an NAF fitting in your 
early questions of this witness that you were then 
talking about a two-piece fitting as distinguished 
from a three-piece fitting; is that correct? 

Mr. Beehler: That is correct. 

A. ‘To answer your question, Mr. Beehler, it is 
not my belief that the NAF two-piece fitting is 
superior to the AN three-piece fitting under vibra- 
tion. Now, I will have to go further by saying 
that there are a great many ways that vibration 
can be tested. With different types of equipment, 
with different kinds of tubing material and differ- 
ent sizes of fittings and different lengths of tubing. 
But when I say that I do not believe it is superior, 
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T am speaking about performance in service, and 
it’s certainly not feeling that it’s superior on an 
over-all basis. 

XQ. 276. There is a question in your mind, 
then; is that correct? 

A. There is no question in my mind about per- 
formance in service. 

XQ. 277. But so far as testing is concerned, 
there is a question in your mind; is that correct? 

A. There is a question in my mind only to this 
extent: that tests, vibration laboratory tests, don’t 
mean a thing unless you have something to com- 
pare with something [92] else. Now, most of those 
tests are tests on the tubing only, and it’s very dif- 
ficult to set up a test procedure that will give you 
a test on a joint rather than on the tubing itself. 

XQ. 278. Is it your contention, then, that tests 
have no value? 

A. Absolutely not. J certainly can’t say that 
tests have no value. Tests are always of great 
importance in a preliminary evaluation and in 
searching out weaknesses, but I certainly would 
not say that you can duplicate service conditions 
in a laboratory test program, and I am sure that 
that’s the common basis under which laboratory 
tests and development work is carried out through 
the whole aircraft industry. 

XQ. 279. You are aware, are you not, that the 
NAF two-piece flared fitting is still quite widely 
used in aircraft construction ? 

A. In my opinion, the NAF fittmg is used to 
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a very limited extent in aircraft construction. There 
are some airplanes in service for which those parts 
are still ordered by the Navy as service parts, but 
although there are possibly a considerable number 
of individual fittings in service, the quantities of 
such fittings that are manufactured and sold today 
are far less than the AN Standard fittings. [93] 

XQ. 280. One thing further with respect to vi- 
bration. You mentioned in your direct testimony 
that unsupported lengths of tubing had a tendency 
to whip and cause rupture at the joint; is that 
correct: 

A. Yes; in tubing installations on fluid systems 
in airplanes m high velocity circuits, as on hydrau- 
lic systems, unsupported sections of tubing tend 
to whip under the action of the fluid flowing through 
them. The standard installation requirements call 
for a clamping of tubing to a supporting portion 
of the airplane at given lengths. 

XQ. 281. Then when the tubing is properly sup- 
ported, the vibration damage is greately minimized ; 
that’s true, isn’t 1t? A. That is true. 

XQ. 282. And when the vibration damage is 
minimized, the importance of the fitting to resist 
vibration is diminished; that’s truce, isn’t it? 

Ae Diewteis true. 

XQ. 288. Are you familiar, Mr. Amon, with 
breakdown tests on the triple fitting, tests made to 
determine failure of the triple fitting ? 

A. When you say the ‘‘triple fitting,’’ do you 
mean the AC811 fitting? 
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XQ. 284. Well, let’s say, for example, the 
AC811. [94] 

A. There have been a great many tests at dif- 
ferent times run on fittings including the AC811 
fitting, laboratory tests. 

XQ. 285. Is it not true that the most common 
failure in the ACS811 fitting is a failure of the 
sleeve? 

A. Not a failure of the sleeve; no. That is a 
very uncommon failure in the 811 fitting. 

XQ. 286. Well, that’s true in the AN fitting, 
then, isn’t it? 

A. No. Now, may I ask you what you mean 
by the failure of the sleeve? 

XQ. 287. Fracture of the sleeve. 

A. I assume you mean fracture of the sleeve. 

XQ. 288. Fracture of the sleeve. 

A. No; that is uncommon as a failure in the AN 
fitting, fracturing of the sleeve. 

XQ. 289. You also made some point yesterday, 
Mr. Amon, of the crash of DC-6’s; am I correct? 

Ape Miesial. dad. 

XQ. 290. And they were due to tubing failures? 

A. No; if I remember, I said specifically that 
that was not due to the tubing failure. I was re- 
ferring to the hazard of gasoline. 

XQ. 291. You spoke, I believe, of fittings in 
aircraft, triple fittings, for example, leaking on 
occasions. What [95] do you do when a fitting leaks 
a little bit? 

A. When a fitting leaks it should be inspected 
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to see if there has been any damage to the parts. 
If the fitting is relatively loose, that is, if it can 
be loosened with less torque than required to loosen 
one that has been properly assembled, there is a 
strong possibility that the leak is due to the fitting 
not having been properly tightened. On the other 
hand—— 

XQ. 292. May I interrupt? 

Ae it would be foolish just to tighten them 
and assume that that’s the trouble. They should 
be inspected. 

XQ. 293. But you can repair a leak by tighten- 
ing the fitting a little bit more; that’s true, isn’t it? 

A. That is true in many eases. If there is noth- 
ing damaged in the fitting or on the flare. 

XQ. 294. With respect to failures of fittings, 
is it not true that the most common failure is a 
pinching off of the flare in flared fittings? 

A. On aluminum alloy tubing, which is soft 
tubing, pinching off of the flares are a common 
failure, but are less common today than they were, 
say, five years ago in that changes have been made 
in the fittings used with the small sizes of alu- 
minum tubing where this pinching off of the flare 
was at one time quite a problem and these changes 
have minimized that trouble. [96] 

XQ. 295. The pinching off failure is, however, 
more prevalent in the three-piece fitting than it is 
in the two-piece fitting; isn’t that true? 

A. Yes. I answer that yes, speaking of small 
sized fittings with soft tubing. 


1008 The Parker Appliance Co., ete. 


(Deposition of Frederick E. Amon, Jr.) 

XQ. 296. Yesterday also, Mv. Amon, you spoke 
of the advantages of using seamless tubing, I be- 
lieve it was, instead of iron pipe as conduits in 
aireraft. You made that comparison, did you not? 

ee WES. 

XQ. 297. When was the last time you saw iron 
pipe used as a fuel line for aircraft? 

A. I can’t recall ever having seen a piece of 
iron pipe as a pipe used in an airplane, although 
I have seen numerous cases, and even recently, 
where pipe nipples have been used, which repre- 
sent a very short length of iron pipe. Does that an- 
swer your question? 

XQ. 298. That’s satisfactory. Will you now, 
Mr. Amon, refer to your Exhibit No. 2 and tell me, 
does that represent the position of the parts at 
finger tight or after the parts have been drawn 
up to make a coupling? 

A. ‘The parts are at least finger tight. I’d say 
that they can be finger tight or that some tighten- 
ing could have been put on them. 

XQ. 299. It does, does it not, then, represent 
the [97] relationship of the parts after the reeom- 
mended torque has been applied to the nut in order 
to tighten up the joint? 

A. No; not the recommended torque or hardly 
even the minimum torque. 

XQ. 300. With respect to the cutaway Exhibit 
No. 1, the physical exhibit, does that represent the 
parts finger tight or after the torque has been ap- 
phed? 
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A. From my inspection of the sample, although 
the parts are loose now and ean be turned, I be- 
heve that there must have been some measurable 
torque, such as, for example, the minimum torque, 
apphed to this fitting before this section was cut 
out. 

XQ. 301. You mean that from your inspection, 
then, of that fitting, the recommended torque, the 
torque recommended in order to make a tight fit- 
ting, was not used? 

A. Torque recommended to make it a tight fit- 
ting was not used? 

XQ. 302. Yes. 

A. No; I can’t say that. I can’t say what torque 
was used. It has been held in a vise. I can see the 
wrench marks here. The fact that the fitting is loose 
now doesn’t have any relation to how tight it was 
before this section was cut out, because when you 
eut practically a whole half of that fitting away you 
destroy the strength [98] of the fitting and the parts 
become looser. 

XQ. 303. In a case like that, then, Mr. Amon, 
you relieve the tension on the nose of the sleeve 
also, do you not, when you cut it away? 

A. Yes. It’s the same thing as breakine—we 
referred to it in that hoop tension. You break the 
hoop and you have no more tension. 

XQ. 304. Then as we look at the cutaway sample 
in Exhibit 1, we do not see the parts in the relation- 
ship they have when the fitting is drawn up tight; 
that’s true, isn’t it? per "That's trie. 
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XQ. 305. Referring again to Exhibit 2, I be- 
heve you said that this represents the parts when 
they are finger tight? A. That’s correct. 

XQ. 306. And on the drawing Exhibit 2 there 
is illustrated the sleeve head angle, one degree or 
one and one-half degrees, whatever it is, and that 
sleeve head angle is plainly visible; isn’t that true? 

ie Mies. 

XQ. 307. And you have said in cross-examina- 
tion that the clearance between the butt end of the 
head and the inside diameter of the nut is plainly 
visible. What happens to the clearance at the head 
end of the sleeve when you draw the nut up with 
the recommended torque in order to make a tight 
joint? [99] 

A. It diminishes to a degree dependent on the 
amount of torque apphed with respect to the par- 
ticular size fitting that you are talking about. 

XQ. 308. It diminishes to nothing, doesn’t it? 

A. Not unless you get into the over-tightening 
range. 

XQ. 309. The clearance at the butt end of the 
head also diminishes to nothing, doesn’t it, when 
you tighten it up with the recommended torque? 

A. Well, the recommended torque is a torque 
range. It has a minimum and a maximum. 

XQ. 310. Let’s say the average. 

A. With any one clearance, for any one par- 
ticar sample, into which you must take into ac- 
count the manufacturing tolerances that are al- 
lowed on the sleeve head diameter and the inside 
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diameter of the nut, you can’t say that that clear- 
ance will diminish to nothing at any specific torque 
or you can’t necessarily say that it will diminish 
to nothing within even the maximum torque for one 
given sample. In general, it does diminish as the 
torque goes up, but you ean’t say exactly at what 
torque it will reach nothing. 

XQ. 311. The head or the free end of the sleeve 
spreads a great deal more than the butt end, doesn’t 
it, when you tighten it up? [100] 

A. It spreads more. However, neither one 
spreads very much, if that relates to what you 
mean by ‘‘a great deal.’’ 

XQ. 312. Well, it only has five one-thousandths 
clearance, so it can’t spread any more, can it? 

A. No; that is right. 

XQ. 318. If you had a nut of minimum toler- 
ance at the portion there that surrounds the head 
of the sleeve and if you had a sleeve of maximum 
tolerance, would you still have the five one-thou- 
sandths of an inch clearance which you say is rep- 
resented on Plaintiff’s Exhibit No. 2? 

A. You will have either the five thousandths or 
some few thousandths less than that. I didn’t 
check the actual clearances. It’s only a matter of 
a few thousandths difference. 

XQ. 314. Those few thousandths are enough to 
entirely close the clearance, aren’t they? 

A. Well, you can’t entirely close the clearance 
to a matter of a half a thousandth or something like 
that or it wouldn’t be possible to slip the nut over 
the sleeve. 
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XQ. 315. You mean, not even if it were re- 
heved after you separated the parts and the strain 
is relaxed? 

A. I am speaking when I say ‘‘shp the nut 
over’? of when you first make the assembly vou put 
the nut on the tube and then vou slip the sleeve over 
the end of the tube [101] and then vou make a 
flare. When you go to draw up the fitting, the 
nut has to pass over the head of the sleeve in order 
to engage the threads on the body, and if no clear- 
ance is provided, they will not go together. 

XQ. 316. Well, the clearance is there also, is it 
not, to let you back the nut off after you uncouple 
it so the sleeve will come away from the nut? 

A. Yes. Well, assuming that there is enough 
clearance to get it on in the first place, you ean 
eet it off afterwards. 

XQ. 317. Well» it’s true, then, isn’t it” Me. 
Amon, that so long as you have a clearance in there 
such as you have said exists that the tension in the 
head will hold the sleeve against the flare to make 
the fitting tight? 

A. As long as you have a clearance 

XQ. 318. As long as you have the clearance 
which you talked about, you will have a coupling 
when it is made up wherein the inherent resiliency 
of the head will press itself against the flare enough 
to make the fitting tight; that’s true, isn’t it? 

A. You have used a couple of different terms 
there and IT had to follow vou very closely. That 
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is true, speaking—we do have separate parts. You 
are still talking about this fitting, Exhibit 2 here, 
with a separate nut and a separate sleeve? [102] 

BAO) oto) ‘That is right. 

A. And the clearance between them which per- 
mits the sleeve to expand? 

XQ. 320. That is right. 

A. Yes. The answer is yes to that question. 

XQ. 321. Then it doesn’t make any difference 
whether the tip end of the sleeve hits the flare first 
or whether the butt end hits the flare first? 

A. In terms only of getting an expansion of the 
sleeve, as you stated, with a clearance allowed be- 
tween it and the nut, you get that expansion of 
the sleeve whether it contacts at the very toe of the 
sleeve or at the base of the sleeve, that is true. You 
get expansion with contact at either point. 

XQ. 322. Yesterday you talked about hoop ten- 
sion, if I got the term correctly. Hoop like the 
hoop on a barrel? A. Yes. 

XQ. 323. Is that the term? 

A. We used that. That term was used. 

XQ. 324. Will you explain that to me again? 
IT didn’t get quite clearly what you meant by hoop 
tension. 

A. Well, your example of a hoop over a barrel 
is a good explanation for it. When you put a hoop 
on the standard wood barrel, that is, a metal hoop, 
the barrel has sides which curve out so that the 
barrel is bigger around the [103] middle than it 
is at the ends, and you slip the hoop over the 
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smaller ends and drive it down over the expand- 
ing wood surface and you tend to spread the hoop. 

XQ. 325. Well, on a barrel you have more than 
one hoop, don’t you? A. Yes. 

XQ. 326. One hoop down near the bulge and 
one up near the end? 

A. Yes; and hoops of different sizes. 

XQ. 327. Is there hoop tension on all the hoops? 

A. There is hoop tension on them only if they 
are driven on in such a way that it takes pressure 
to force them over the bulged section of the barrel, 
or if some pressure is put on the inside of the bar- 
rel afterwards that tends to stretch the hoop. Some 
stretching of the hoop has to be accomplished to 
give you the hoop tension. 

XQ. 328. On Exhibit 2, will you lay your pen- 
cil on the portion wherein there is hoop tension? 

A. The hoop tension appears in the head of this 
sleeve. It appears in a greater degree at the end 
of the sleeve adjacent to where it contacts the flare, 
and will then appear in a lessening degree back 
to about the point where the sleeve shoulder engages 
the nut shoulder. Possibly a little further than that 
under some conditions of tightening at the high 
torque ranges or at the low torque [104] ranges it 
may not go any farther than that at all. 

XQ. 329. Will you state again for the record 
what is accomplished by hoop tension? What: does 
that do? 

A. Referring again to the hoop on a barrel, and 
assuming that we have spread the hoop in order to 
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get it to the place desired on the bulging side of 
this barrel, a stress has been set up in the middle of 
the hoop. It’s in the same manner as a stress is 
set up in a rubber band if you stretch it. Now, the 
metal in the hoop isn’t like the rubber in a rubber 
band in this sense; that it will not stretch very far 
before it would break, but if you only stretch it 
within the elastic hmit of the material, it retains 
and holds that spring action tending to go back 
to its original size, and that’s what we have here 
in this sleeve head when we speak of hoop tension. 
It has been enlarged by putting a pressure on in 
such a manner as to tend to stretch it. Although 
that stretching may inerease the diameter of it only 
by a few thousandths, it tends to return to its origi- 
nal shape, and that gripping action is continuous. 

XQ. 330. Well, didn’t you tell us that it was 
the hoop tension that prevented the tube from pull- 
ing out of the coupling? 

A. JI said that that assisted im preventing the 
tube from pulling out of the coupling in that it has 
a [105] spring-hke grip on the outside of the tube 
which it retains until the nut is loosened and the 
sleeve is permitted to move back to the point where 
it can contract again to its original size. 

XQ. 331. Is that a pecularity of the three-piece 
fitting manufactured by Parker according to AN 
standards? Does it exist in the Parker manufac- 
tured fittings only? 

A. It exists in any fittings when installed if the 
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fittings are made to the AN Standard detailed 


drawings. 
XQ. 332. It exists also, does it not, in the sleeve 
of the 811 series? A. Yes; it does. 


XQ. 333. To the same degree also; right? 

A. Not necessarily to exactly the same degree, 
because of small differences in dimensions and 
angles between the two. That is, for any one fit- 
ting on any one size tubing at any one torque, the 
degree of hoop tension in the sleeves of the two 
parts are not necessarily identical. 

XQ. 334. Well, there is hoop tension in the butt 
of an NAF Standard two-piece fitting, too, isn’t 
there? 

A. Yes. The correct engineering answer to that 
is yes. When you pull up the NAF nut, you again 
bring a tapered seat in contact with a matching 
tapered surface under pressure which tends to bulge 
the nut. However, the [106] nut is a heavy-sec- 
tioned part, and the degree of expansion of such a 
heavy-sectioned part is not comparable with the 
degree of expansion of a thin-sectioned part. It 
would be the same as a heavy, thick hoop on your 
barrel or a thin hoop. The heavy hoop, you just 
couldn’t drive it onto the barrel to the point where 
you could drive the thin hoop on, because the barrel 
would be erushed. 

XQ. 335. Well, then, so far as AN fittings are 
eoneerned, or the Parker equivalent, there isn’t 
anything new about the idea of hoop tension? That 
was old stuff; isn’t that true? 
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A. I can’t say how old it is. 

XQ. 336. Well, at least it wasn’t new with the 
AN fitting? 

A. It had been in the 811 fitting before that. 
It has always been in the Parker three-piece fit- 
ting even before it was an 811 fitting, I would say, 
from an engineering standpoint. 

XQ. 337. The Parker 811 fitting was a good 
fitting, wasn’t it? 

A. Yes; it was a good fitting. 

XQ. 338. And there was a clearance, was there 
not, in the 811 fitting between the outside of the 
head and the inside of the nut? 

A. Yes; there was a clearance there in the same 
sense that we talked about it here on [107] Ex- 
hibit 8. 

XQ. 339. And in the 811 fitting, when you made 
it up tight, there was still a clearance between the 
outside of the head and the inside of the nut; is 
that right? 

A. Yes; there was, except that the permissible 
torque range was more limited. The setup in pres- 
sures on the fluid systems in airplanes, 3,000 pounds 
on the hydraulic systems, and even in fuel systems 
you are up to peak pressures of six, seven hundred 
pounds now on large size lines on jet propelled 
planes, and it’s necessary to get a higher perform- 
ance from the fitting than it was before those pres- 
sures came into being, so where we may have had 
a minimum of trouble of locking the sleeve in the 
nut ten years ago, we might with that same fitting 
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today have definitely more trouble because it’s being 
used at higher pressure and the torques put on 
them are higher. 

XQ. 340. Well, with respect to a three-piece 
coupling of the type generally similar to the AN 
Standard, it isn’t your contention, is it, that Parker 
was the first to provide a clearance between the 
head of the sleeve and the inside of the nut? 

A. No; I wouldn’t contend that. 

XQ. 341. Yesterday in your direct testimony 
you talked about lead tubing. Was it lead tubing 
that you mentioned or lead pipe? 

A. I think it was referred to as lead pipe. [108] 

XQ. 342. If the lead pipe had a corresponding 
outside diameter to the tube shown in Exhibit 2 
and a corresponding inside diameter to the tube 
shown there, you could clamp lead pipe with the 
same kind of a fitting that you show on Exhibit 
2, couldn’t you? A. That’s correct. 

XQ. 348. And you could make a tight joint, 
eouldn’t you? 

A. You could make a tight joint for moderate 
pressures. I wouldn’t feel that you would make 
a tight joint for a high pressure line with a higher 


? 


torque range. You would have to use a low torque 
with this type of joint on lead tubing. 

XQ. 344. When you want a higher pressure 
range, you use a tubing with a little greater ten- 
sile strength in the wall; isn’t that true? 

A. A. little greater tensile strength or heavier 
wall; is that what vou mean? 


| 
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XQ. 345. A little greater tensile strength in the 
material of the wall. 

A. Yes; we do that, and also go to increased 
wall thicknesses. 

XQ. 346. Lead is softer than copper, naturally? 

A. Yes. 

XQ. 347. And copper is softer than aluminum? 

A. Yes. The type of aluminum tubing we refer 
to, [109]which is 52 SO. 

XQ. 348. Especially annealed copper tubing is 
softer than aluminum? A. Yes. 

XQ. 349. And aluminum is softer than steel? 

A. Yes. 

XQ. 350. So it is true, then, is it not, that you 
select the material of the tube in order to fit the 
particular requirements that you may have? 

A. That is the standard design approach to put- 
ting In a piping or tubing system is first of all to 
get a tube or pipe that is suitable from a weight 
and size standpoint and strength standpoint and 
selection of proper fittings to go with that tubing. 

XQ. 351. Yesterday you made _ considerable 
point of the fact that it is important in aircraft 
construction to have the fitting of such a character 
that you can use it in a small or limited space; that 
is right, isn’t it? 

A. Yes; that’s correct, speaking particularly of 
what we refer to as close quarters. 

XQ. 352. Well, it isn’t true that the three-piece 
AN Standard fitting is the only one that vou can 
use in close quarters, is it? 
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A. No; you certainly couldn’t say that that is 
the only one that can be used in close [110] quar- 
ters. 

XQ. 353. Will you name some of the other ones, 
please, if you know them ? 

A. One other fitting is the original brass fitting 
used with small size copper tubing wherein a por- 
tion of the fitting is soldered to the tube. That 
fitting is on Standard Air Force drawings under 
the number like 805 or in the high 700 series, and 
it was a three-piece construction but not a flared 
fitting and has the advantages of being used in close 
quarters. 

XQ. 354. Two-piece flared fittings can be used 
in close quarters, too, can they not? 

A. The two-piece flared fitting can be used in 
close quarters generally if there is not a bend or 
a clamp or something on the tube quite close to 
the nut. The biggest objection to the two-piece 
type fitting in close quarters is the nut does not 
slide back around the bends, whereas the nut on the 
three-piece fitting has greater clearance from the 
tubing and will slide around bends. 

XQ. 355. Two-piece flared fittings have been 
known for at least 35 years, haven’t they? 

A. Two-piece flared fittings ? 

NG. 350. Yes. 

A. J’d say that they must have been known for 
at least 35 years. 

XQ. 357. There isn’t anything new, then, to the 
use of [111] tubing lines for economy of space? 
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A. Well, I will have to answer that question by 
saying that there is nothing new in the use of tubing 
lines with which you get economy of space, but the 
idea of using tubing lines for economy of space 
on high-pressure systems and large size lines is 
relatively new compared to the total use of tubing. 
For example, in steam power plants today they use 
tubing up to six and eight-inch sizes for economy 
of space and better flow character and greater 
strength, but it’s all welded construction. It isn’t 
the same type of problem we have with the use of 
the flared fitting. 

XQ. 358. It doesn’t have anything to do, then, 
with the introduction of the Parker three-piece 
fitting; that is right, isn’t it? 

A. The lines of six and eight-inch sizes, it 
doesn’t. However, high-pressure lines do. As I 
pointed out, the Parker fitting was the earliest. fit- 
ting used widely on hydraulic systems in the ma- 
chine tool field, as a typical example, where we 
speak of hydraulic pressures of 500 pounds and 
up and line sizes running from 14 of an inch to a 
maximum of about two inches. 

XQ. 359. Among other things that you men- 
tioned in your direct testimony was the ease of dis- 
assembly and reassembly of three-piece fittings, fox 
example. The fitting [112] that Parker manufac- 
tures 1s more or less easy to disassemble and re- 
assemble; that is correct, isn’t it? 

A. Yes. Speaking of close quarters work again; 
is that what you are referring to? 
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XQ. 360. Anywhere. 

A. Yes. The answer is yes. 

XQ. 361. Do the particular angles which Parker 
has selected for his three-piece fitting have any- 
thing to do with the ease of assembly and re-assem- 
bly? 

A. Yes; they do. The angle on the flare and the 
length of the flare determines the distance that the 
tubing must be moved back away from the fitting 
before it can be slipped off to one side for removal. 
If you had a 90 degree angle on the end of the 
flare, which would mean that it was flared out 
square with the end of the tube or at an abrupt 
vight-angle turn, you would have the ideal condi- 
tion simply for ease of disassembly. It would be 
then necessary to loosen the nut only and get it 
back out of the way and the tube could be shpped 
off to the side with a very minimum of movement 
of the tube away from the fitting. On the other 
hand, if you went down to a ten-degree angle on 
the nose of the fitting, you would have the tip of 
the flare extending further back along the fitting, 
which would mean it would have to be moved away 
some additional distance before it could be slipped 
free of the tube; [113] shpped free to one side from 
the fitting, that is. 

XQ. 362. Well, Parker didn’t select the angles 
that you are talking about, did he? 

A. Parker didn’t specifically select the angles 
shown on this Exhibit 2 as a 33 degree angle on 
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the nose of the fitting for a series of fittings. Is 
that the answer you want? 

XQ. 363. Yes. Somebody else selected that, 
didn’t they? 

A. Yes; that specific angle was selected when 
these fittings were designed, when the detailed 
drawings were made. 

XQ. 364. And that fitting can be easily disas- 
sembled and re-assembled, can it not? 

A. It’s easy only compared to something else. 
It is still not the ideal. At the present time, par- 
and I am 
speaking of lines up to three and four-inch sizes 
for some of these big airplanes—it would be desir- 
able to have a fitting that would separate on a 


ticularly for use on large size lines 


straight-across cleavage line, which this fitting 
doesn’t do. It does require some movement away. 

XQ. 365. You made some explanation here yes- 
terday about the disadvantages of vapor lock in a 
gasoline line. Is it your contention that the use of 
Parker fittings is especially advantageous in elimi- 
nating vapor lock? [114] 

A. The use of Parker fittings is advantageous 
in eliminating vapor lock, but only in this sense: 
This fitting has a flow passage through it that is as 
nearly as large as the inside diameter of the tubing 
as is practical to make it, and with fittings of this 
type, in which each joint is a union and the tubing 
sections can be taken apart easily, it is convenient 
in airplanes to use many tube bends. That is the 
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ideal situation in the sense of ehminating or pre- 
venting vapor lock, to use a tubing system with a 
minimum pressure drop. The tubing itself is the 
primary factor controlling the pressure drop; that 
is, the length of it, the size, the number of bends, 
compared to the flow rates. The fittings should 
add only the minimum additional pressure drop 
necessary. 

XQ. 366. Parker fittings are not the only ones 
that fit that requirement, are they? 

A. No; that is correct. Other fittings fit that re- 
quirement, if no more of them is required and if 
they have equivalent flow passages. 

XQ. 367. You are familiar, are you not, with 
the flaring of tubing with a flaring tool? 

ie Messi 

XQ. 368. That is the way the flares on the tub- 
ing are made on the exhibits which you have pro- 
duced here, is it not? [115] 

A. Yes; these flares are made on a flaring tool. 

XQ. 369. You know what a split flaring die is? 

A. Yes. 

XQ. 370. And what do you call the pin that goes 
into the die? The flaring pin? 

wy SE larinespin. 

XQ. 371. Suppose you had a flaring pin with a 
hole and at the end of the hole an angular spread, 
which determines the form of the flare of 33 degrees, 
and suppose you clamped a piece of tubing in that 
and flared it with a flaring pin, what would be the 
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angular degree of flare on the outside of the tubing 
after you got it out of the flaring die? 

A. Now, the question is: What would be the 
angle on the outside of the flare when you would 
take it out of the flaring die? 

XQ. 372. Would it be 33 degrees or would it be 
less ? 

A. It would be 33 degrees if it were soft tubing 
that didn’t have any spring-back, and if the mating 
angle on the flaring pin were such that it spread 
the inside of the flare to a greater than a 33 de- 
gree angle. 

XQ. 373. Suppose it is aluminum tubing? 

A. Soft aluminum tubing? 

XQ. 374. Like you use in airplanes? 

A. It would be very close to 33 degrees. 

XQ. 375. Suppose it was copper tubing? [116] 

A. It would be very close to 33 degrees on soft 
copper tubing. 

XQ. 376. Suppose it was hard copper tubing? 

A. Then you would have spring-back. 

XQ. 377. Suppose it were steel tubing? 

A. Then you would have spring-back, too, de- 
pending on the alloy. The spring-back is a matter 
of possibly only a very small part of a degree or, 
in other words, a small amount. 

XQ. 378. You mean, less than a degree? 

A. Normally, less than a degree on the type of 
tubing that we are talking about here, the type of 
flaring tools that are used, but I can’t say that it 
would not be in excess of a degree. 
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XQ. 379. Well, on the Parker tool which is de- 
signed to flare tubing for the AN specifications, 
what is the angular degree of divergence in the hole 
in the flaring die? 

A. It’s very nearly 33 degrees. I can’t say 
positively that it’s exactly 33 degrees. Some toler- 
ance is allowed for manufacturing purposes. 

XQ. 380. What is the degree on the end of the 
flaring pin? What is the number of degrees in the 
angle? 

A. Well, that’s approximately 33 degrees again. 
T ean’t say that it is exactly that, but it’s in that 
neighborhood, within a degree or two at least. [117] 

XQ. 381. Don’t you mean 37 degrees? 

A. Pardon me. You are correct. 37 degrees is 
correct. 

XQ. 382. I want to refer you, Mr. Amon, to a 
Parker catalogue, and particularly Page 13, which 
T show you, at the bottom of the page. There it 
made reference to a triple hammer type flaring 
tool, and that tool is described as a piece which 
screws into the nut of the coupling and a hammer 
is driven into the tube in order to flare the tubing. 
When you flare tubing with a tool of that kind it 
is true, is it not, according to your explanation, 
that the outside diameter of the flare on the tubing 
after the flare is completed lays in substantially 
face-to-face contact with the inside of the flare of 
the sleeve? 

Mr. Freeman: Will you identify the catalogue 
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by either catalogue number or year number so that 
it may be of record? 

Mr. Beehler: Yes. Identified as ‘‘Parker Tube 
Couplings for Industrial Use. Price List No. 
202-C.”’ 

Mr. Freeman: Is there any date on the cata- 
logue? 

The Witness: It was printed in June of 1946, 
50,000, I believe. 

Mr: Beehler: Do we have the last question [118] 
answered ? 


(Question read.) 


A. Yes; it would be substantially in contact 
with the inside of the sleeve. 

XQ. 383. That is, almost: but not quite, due to 
some resiliency in the metal of the tube? 

A. No; not with that type of flaring tool. It 
would depend on where the mechanics stopped. 
Now, the way you will tell whether you have a good 
flare or not with that type of tool is to hammer it 
to an amount that you learn only by experience and 
then remove the tool and slip the nut down so that 
you can inspect the relationship of the flare with 
the sleeve, and by inspection of that assembly there 
you can tell if the flare is long enough and if it 
has been spread to a great enough angle. 

XQ. 384. That flaring tool is recommended by 
The Parker Apphance Company, is it not, as a 
good tool? 

A. It’s recommended by The Parker Appliance 
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Company only where better tools can’t be used. It 
is not the desirable flaring tool to be used, but it 
is possible with a tool like that to make a flare on 
a tubing line sometimes even without taking it free 
from its connection at the other end, and its use 
is quite limited. 

XQ. 385. Is the Parker flaring tool represented 
on Page 15 of the same catalogue, tool No. 281, a 
better tool than the [119] first one referred to? 

A. Yes; it is better, although it can only be used 
with the Parker inverted flare two-piece coupling 
that preceded the three-piece coupling. It’s better 
particularly in that there is an inspection window 
on the side of the tool that permits you to see the 
degree of flaring accomplished on the tube without 
removing the tool from the line. 

XQ. 386. Well, I suppose you mean, then, that 
the Parker too] illustrated on Page 14 as tool No. 
2343 is still a better flaring tool; is that mght? 

A. Yes; 2343 is a better tool, but that tool is 
used only on very small sizes, that is, for YQ and 
3/16 inch O.D. tubing, and for those sizes of tub- 
ing it is good, I would say, to use the one in Figure 
283. 

XQ. 387. Well, what would you say, then, with 
reference to the Parker tool No. 410 illustrated on 
Page 14 of the same catalogue ? 

A. That tool, 410, 1s a better general tool for 
flaring than either of the previous tools, although 
it is not necessarily particularly better with re- 
spect to individual flares than Figure 2348. 


| 


| 
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XQ. 388. Well, it is true, is it not, that whether 
you have a good fitting, a good joint, made up with 
one of these AN fittings or a bad one depends to a 
degree on what [120] kind of a flaring tool you 
use ? 

A. I ean’t say that, because a good mechanic 
can give you a good flare with even a poor tool and 
maybe not even a better flare with what I say here 
is a better tool. 

XQ. 389. Well, then, you say, do you not, that 
whether you have a good or a bad jomt with one 
of these fittings depends on the skill of the me-: 
echanic; is that correct? 

A. The skill and training of the mechanic. You 
must have a good flare or you cannot be assured of 
a good joint. 

XQ. 390. And that is true no matter how you 
make the fitting, isn’t that so? 

A. That’s desired no matter how you make the 
fitting. You have to have a good flare to start with. 

XQ. 391. There is no such thing as a foolproof 
fitting; correct? 

A. Unfortunately, there isn’t. 

(Discussion, off the record.) 
(Recess. ) 

Mr. Beehler: I want to offer in evidence as De- 
fendants’ Exhibit A, Cleveland Deposition, the 
Parker Catalogue identified as ‘‘Price List No. 
202-C, B16C-646,”’ and particularly Pages 13, 14 
and 15 thereof. 
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Mr. Van Sciver: No objection, except as [121] 
to materiality. 

(Parker Catalogue marked, ‘‘ Defendants’ 
Exhibit A (Cleveland Deposition) ’’.) 

XQ. 392. Referring again, Mr. Amon, to Plain- 
tiff’s Exhibit 2, for example, and having particular 
reference to the portions which you have labelled 
‘sleeve shoulder’’ and ‘‘nut shoulder,’’ is it advis- 
able that those two shoulders be in a plane trans- 
verse to the axis of the coupling? A. Yes. 

XQ. 393. Is it less advantageous if the angle of 
the nut shoulder is tilted with respect to the angle 
of the sleeve shoulder in a direction such as that 
the surface of the nut shoulder hits on the outer 
portion of the sleeve shoulder? 

A. Yes; any change of those angles that would 
tend to give you point contact would be less de- 
sirable than a surface contact, because it would in- 
crease the bearing pressure. However, if any point 
or line contact does occur, it’s very desirable to 
have such contact at the largest diameter on the 
sleeve head rather than at the smallest. 

XQ. 394. Just a little while ago we talked about 
making a flare on tubing with a flaring tool, 
wherein we used the sleeve and the nut and screw 
into the flaring tool part and then drive the pin 
home, and we said, as I recall, that when a flare 
is made that way with copper tubing or aluminum 
tubing that the metal of the flare will spring [122] 
back a little bit away from the flared inside portion 
of the sleeve; is that correct? 


7 
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A. We spoke of spring-back, but with that type 
of flaring tool that you describe it isn’t necessary 
that that outside diameter of the flare strike the 
sleeve inside surface when the flare is made. The 
important thing is that the pin on the flaring tool 
be forced into the inside of the flare to spread it to 
the proper angle and the proper length of flare. 

XQ. 395. Well, if the pin is not driven too hard, 
then, if, let us say, it’s a good flare and the metal 
of the flare does not spread out far enough to be 
actually driven against the inside surface of the 
sleeve, then there will be a little space, will there 
not, between the outside surface of the flare and the 
inside surface of the flared part of the sleeve ? 

A. That would be true, although that is not a 
good flare. I believe you were speaking of a good 
flare. 

XQ. 396. Ina good flare, what would it be? 

A. Ina good flare, by inspection, as I mentioned, 
you take the tool out and shp the nut down on the 
tube away from the sleeve and the flare portion. 
Then you look at the flare with respect to the end of 
the sleeve and check both the diameter of the flare 
with respect to the outside diameter of the sleeve 
head and you also check to [123] see that you have 
the flare spread far enough that your sleeve is in 
contact with the flare at the point where you can 
see it. That’s the standard way. 

XQ. 397. Well, what point would have the con- 
tact? It would he at the base of the flare, wouldn’t 
it? 
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A. Well, speaking of very small angular differ- 
ences on small fittings which are hard to see, it 
would be impossible to actually say whether the 
contact was at the base of the flare or at the tip, 
even if you hold it up and look at it. 

XQ. 398. Well, how about a larger one where 
you could see? 

A. It would be a little easier to see on the larger 
one, but there again the size, the length of the flare, 
does not increase as the diameter of the tube does, 
so you couldn’t see things in the nature of a half 
a degree difference there either way. 

XQ. 399. Well, you would end up with a shght 
clearance, would you not, between the outside sur- 
face of the flare, flared part of the tube, and the 
inside surface of the sleeve angle near the outer 
end? 

A. Well, it would be unusual if you had exact 
contact at both the heel and the toe under no pres- 
sure, meaning that the two surfaces were exactly 
parallel, so you will in most cases have initial con- 
tact at the base of [124] the flare or at the outer 
end of the flare, but if the flare is acceptable, that 
difference will be very small. That’s what I was 
trying to bring out. 

XQ. 400. Well, fine. If we had the contact at 
the base of the flare, under the circumstances which 
you mentioned, and if we then draw up the nut 
against the sleeve head in order to couple up the 
joint, we do not get an initial contact near the nose 
of the sleeve; that is right, isn’t it? 
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A. That is correct. Not necessarily. You do 
not necessarily get that initial contact at the toe; 
that is right. 

XQ. 401. Then as we continue to draw it up, we 
bend the material of the sleeve inwardly toward 
the flare; isn’t that right? 

A. You bend the material of the sleeve inwardly ? 

XQ. 402. Of the sleeve head. 

A. Inwardly ? 

XQ. 403. Inwardly toward the flare. 

A. The flare? 

XQ. 404. That’s true, isn’t it? 

A. Not with soft tubing, which is what we are 
speaking of, isn’t it? You don’t get that. 

XQ. 405. Well, copper tubing. 

A. You don’t get that action with copper tubing 
in that fitting. [125] 

XQ. 406. What action do you get? 

A. Any difference between the angles of the in- 
side and outside of the flare with respect to the 
angles of the fitting nose and the inside of the 
sleeve will be brought into adjustment on copper 
tubing in the very early part of the tightening, the 
copper being soft, before there is sufficient stress 
imposed on the parts to create any measurable 
change in the dimensions or diameters of the sleeve. 

XQ. 407. Well, in any event, you don’t get a 
digging in of the nose of the sleeve into the flare, 
do you? 
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A. You don’t get that in the initial portion of 
the tightening. That happens in the second por- 
tion of the tightening when you start to go to a 
higher torque, at which point the stress gets high 
enough that the sleeve head is deformed, too, starts 
to deform. 

XQ. 408. Well, if the sleeve head rides up on 
the outside of the flare, then it spreads, doesn’t it? 

A. That is correct. The sleeve riding on the 
outside of the flare tends to spread; that is right. 

XQ. 409. And it’s that riding up of the sleeve 
on the flare which closes the contact between the 
adjacent surfaces; isn’t that true? 

A. Yes; it’s the expansion of the sleeve that 
closes that contact. [126] 

XQ. 410. And isn’t the objective on all of these 
coupling joints to get a maximum amount of con- 
tact between flat engaging surfaces of the conical 
portions of the fitting? 

A. Speaking of the fitting, you say conical—— 

XQ. 411. Conical portions of the flare of the 
sleeve and the body. 

A. On soft tubme; that is nght. That ismiwe 
critical on the hard tubing, but on soft tubing it is 
important. Does that answer your question? 

MQ. 432. Yes: 

Mr. Freeman: I wonder if you wil] let the ree- 
ord show that you have been pointing out 
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Mr. Beehler: I have been pointing out parts of 
Plaintiff’s Exhihit 2. 

Mr. Freeman: 2 as distinguished from Plain- 
tiff’s Exhibit 8. 

Mr. Beehler: Thank you. 

XQ. 418. Yesterday, Mr. Amon, you introduced 
as Plaintiff’s Exhibit 4 a group of drawings, and 
I refer you to one of those drawings, namely, the 
one entitled ‘‘AND10059, Sheet 2,’’ wherein there 
are depicted numerous bodies bearing various 
names, such as tees, unions, elbows, and the like, 
which show conical portions on the body adjacent 
to threads against which a tube is adapted to fit. 
That is correct, [127] isn’t it? 

A. That is correct. 

XQ. 414. Is it not true, Mr. Amon, that those 
bodies can all be closed with either the nut cap- 
tioned ‘‘AN818,’’ which is the nut for the triple 
fitting, and the nut captioned ‘‘AN817,’’ which is 
the nut for the two-piece fitting? 

A. That is correct. 

XQ. 415. The bodies are interchangeable with 
respect to those two different types of nuts? 

A. That is correct. 

XQ. 416. So that the bodies can be used either 
with the three-piece tubing or a two-pice tubing? 

A. Fitting. 

XQ. 417. Thank you. Three-piece fitting or a 
two-piece fitting? 

A. That is correct. 
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Mr. Van Sciver: AN817 is not one of this group; 
is that correct ? 

The Witness: The center one at the top. Oh, 
not one of the detail sheets; no. 

Mr. Van Sciver: It is the third one from the 
left at the top of the AND10059, Sheet 2. 

XQ. 418. You spoke yesterday, Mr. Amon, of 
having worked with—well, I guess I don’t recall the 
name of the Government agency, but the Board 
which was directed to the [128] standardization of 
these fittings. What was the name of that Board? 

A. I referred to it as the Aeronautical Board. 

XQ. 419. Were you a member of the Board or 
were you a commercial adviser, a manufacturer’s 
adviser ? 

A. I was not a member of the Board. I con- 
tacted them as a sales representative of The Parker 
Appliance Company. 

XQ. 420. You were not the only manufacturer’s 
sales representative working with the Board; is 
that right? 

A. No; I was not the only one. 

XQ. 421. How many others were there, do you 
know ? 

A, Well, I obviously don’t know how many there 
were but there must have been several. 

XQ. 422. Could you name some of them? The 
manufacturer, if you will name it, it will be suffi- 
cient. A. The Weatherhead Company. 

XQ. 423. Aeroquip, did they have a man there? 

A. Well, Aeroquip was in contact with them, 
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but probably on other phases or other specifica- 
tions, at the same time. They were conducting 
or carrying on work on a number of specifications 
at one time, so there were really a number of people 
contacting them on various subjects. 

XQ. 424. With respect to the fittings, did Mr. 
Masters happen to be in contact with them at that 
time ? 

A. I presume that he must have. He was in 
the industry [129] at that time. It would be un- 
usual if he weren’t. 

XQ. 425. It’s true, is it not, that the Aircraft 
Board continually circularized the manufacturers 
for recommendations with respect to fittings ? 

A. With respect to these fittings in connection 
with the standardization program on these fittings ? 

XQ. 426. Yes. 

A. No; I believe the answer to that is no. 

XQ. 427. They did not cirveularize the manu- 
facturers ? 

A. That was done prior to the establishment of 
the procedure that’s in effect today for coordina- 
tion of proposed specifications with the industry 
under the A.J.A.A, I’d say that that was not an 
organized program at that time, and although the 
representatives on the Aeronautical Board did write 
letters several times to Parker on phases of this 
subject, and I presume they probably did to others, 
I don’t believe we could say that there was a wide 
coordination at that time. 
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XQ. 428. You are famihar with the 8.A.E, A-3 
Committee which works on standardization; are 
you? 

A. Yes; [ was a member of it at one time. 

XQ. 429. And did they not circularize the manu- 
facturers regularly for recommendations? 

A. I ean’t say no, obviously, but I don’t think 
it was done to any great extent. It certainly was 
not done [130] to the extent it is done under the 
present A-3 Committee. 

XQ. 4380. In any event, they sought the advice 
of manufacturers in setting up their standards? 

A. Yes. You speak of manufacturers of fittings ? 

XQ. 431. Yes. 

A. Well, that’s true, members of A-3 are in a 
large part from the fittings and hose manufacturing 
companies. 

XQ. 432. And there were many others there be- 
sides The Parker Company, isn’t that true? 

A. You refer to the meetings that they—— 

XQ. 433. Many other manufacturers in connec- 
tion with this committee other than Parker? 

A. No; there were only a few companies on the 
committee. There are only a few companies repre- 
sented on it today, but today they do what I feel to 
be a thorough job of coordinating their work with 
other manufacturers not represented on the com- 
MAILuee: | 

XQ. 434. Yesterday you mentioned your Exhibit 
No. 7 as having been painted black. It’s true, isn’t 


us. Irvin W. Masters, Inc., etc. 1039 


(Deposition of Frederick EK. Amon, Jr.) 
it, that the specifications call for steel fittings all to 
be painted black, not only Parker fittings? 

A. That is correct. The same is true of the blue 
on the other exhibits. I said that it was manufac- 
tured by Parker because it has this Parker name or 
a symbol on it, [131] and being black identifies it as 
an AN fitting. 

XQ. 485. Yesterday you talked about wire-lock- 
ing fittings. Do you know of any flared type fittings 
which were wire-locked when used on aircraft con- 
struction at any time? 

A. Flared type? No; I don’t know of any flared 
type fitting that 1s in use, at least in this country. I 
can’t speak for what may be done in aircraft in 
other countries. 

XQ. 486. Well, confining yourself to this coun- 
try’s practices, then, wire-locking flared type fittings 
for aireraft construction is a rather extraordinary 
procedure, isn’t it? A. Yes. 

XQ. 487. And you spoke of the peculiarities of 
the Parker fitting as being such that they did not 
require wire-locking, did you not? 

A. That is nght. 

XQ. 438. Then there isn’t anything different 
in that respect about the Parker fitting than there 
is about other flared type aircraft fittings? 

A. Well, IT can only answer that question speci- 
fically by referring to other current aircraft fittings. 

XQ. 439. I will be glad to confine my question 
to that. 
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A. There is only one other flared fitting which 
I know to be in common use in aircraft today, which 
is the AN817 [132] nut in connection with the bodies 
referred to here on this exlubit a moment ago. 

XQ. 440. That’s a two-piece fitting, is it not? 

A. <A two-piece fitting. And where those are 
used, they are not wire-locked, to my knowledge. I 
know of no other flared fittings that are being used. 

XQ. 441. No flared fittings other than the AN 
Standard; is that 1t? 

A. In any appreciable quantity. There are some 
of the NAF Series still on service airplanes, and 
there are some of the previous Air Force 811 Series, 
and even some of the Air Force Series 810, which 
was a two-piece fitting of an entirely different con- 
struction than the NAF Series but which preceded 
the AC811 fitting. 

XQ. 442. Were the AC811 fittings ever wire- 
locked for aircraft use? 

A. Not to my knowledge. 

XQ. 443. There was another series of fittings for 
aircraft construction, was there not, called the BU 
Aero 5945. Are you familiar with that? 

A. Yes; I remember that series. 

XQ. 444. That was a three-piece or two-piece? 

A. That was a two-piece, made in small sizes 
only. It was in use before I was familiar with these 
problems. 

Mr. Beehler: No further questions. [133] 
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Redirect Examination 
By Mr. Van Sciver: 


Q. 445. Mr. Amon, referring to Exhibit 8, did 
Parker originate the differential angle shown in 
that drawing? 

A. Yes; Parker originated the differential angle 
as referred to on this drawing. I pointed out be- 
fore, there is a double angle on here and also a 
differential angle, which is a different thing. Parker 
did not originate the double angle but did on the 
differential angle. 

Q. 446. There was mentioned a figure of five 
thousandths of an inch as being the nominal clear- 
ance between the base of the sleeve and the nut. Is 
that the diametric clearance? 

A. Yes; that is the basic difference between the 
diameters of the two parts. 

Q. 447. What is the actual distance between 
one side of the base of the nut and the sleeve ? 

A. With the sleeve in the center of the nut, the 
clearance on one side between one side of the sleeve 
and the adjacent nut would be half of that clearance, 
or two and one-half thousandths. 

Mr. Van Sciver: That is all. [134] 

Recross-Examination 
By Mr. Beehler: 

XQ. 448. Referring again to Plaintiff’s Exhibit 
8, that’s a rather large blowup, is it not, of the 
actual fitting ? 
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A. Yes; it must be. It’s obviously one of the 
small size fittings and it’s quite a blowup. 

XQ. 449. So that five one-thousandths of an 
inch on the fitting would be illustrated on that draw- 
ing a great deal more than five one-thousandths ; 
isn’t that true? A. Yes. 

XQ. 450. You just talked about the difference 
between a differential angle and a double angle. 
What is the difference? I don’t understand that my- 
self. 

A. The double angle referred to represents two 
angles on the sleeve, one of 33 degrees and one of 
1814 degrees. You asked me if Parker originated 
the double angle on the sleeve and I said no. That 
refers to the two angles on the sleeve only. The 
differential angle is the difference between the angle 
on the sleeve and the angle on the flare. So the 1814 
degrees is the differential angle in that it is a differ- 
ent angle than the 33 degrees on the outside of the 
flare. 

XQ. 451. Well, to further help me with respect 
to Plaintiff’s Exlibit 8, what is the number of 
degrees of [135] the differential angle? 

A. I speak of the differential angle as the 1814 
degree angle. The number of degrees of the differ- 
ential is the difference between 1814 and 33, 1414 
degrees actual differential. 

XQ. 452. Well, then your answer to the ques- 
tion on redirect examination is, as TI get it—vyou 
can correct me if | am wrong—that Parker was the 
originator of the use of an angle of 1414 degrees? 


i 
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A. No; I said that Parker was the originator of 
that kind of differential angle between an angle 
on the sleeve and an angle on the flare. I didn’t 
mean to imply that they originated the specific 
141% degrees of differential. The differential might 
be a greater or lesser number of degrees. 

XQ. 453. I am afraid, Mr. Amon, I will have 
to leave myself in confusion. I can’t follow you as 
to the difference between a double angle and a 
differential angle. 

Mr. Freeman: Do you want us to concede that 
you are confused ? 

Mr. Beehler: I’d be glad to have it further ex- 
plained. I think it might help the Court. 

A. It’s obvious that I chose an unfortunate 
name here when I said ‘‘double differential angle”’ 
and drew a [136] double arrow to two points. To 
clear this up further, if you will visualize this as 
talking about two things at the same time which, un- 
fortunately, it is, you have a double angle, which is 
comprised of two different angles on one part— 

Mr. Freeman: Why don’t you tell us what that 
part is so that the record will be clear and so that 
the Court will understand it, and so that Mr. 
Beehler will understand ? 

A. (Continuing): Those two angles are the 
two angles on the inside seating portion of the sleeve 


head, which are marked on this drawing as ‘33 


_ degrees’? and ‘1814 degrees.’’ Those two angles, 
since there are two of them, are referred to here 


{| 
{ 


as a double angle. That term was used by me be- 
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cause this type sleeve, as shown on Hxhibit 8, 1s 
known in the industry as a double angle sleeve or 
as a wedge-type sleeve or as a modified sleeve. 

XQ. 454. Was that originated by Parker be- 
fore or after March 2, 1938? 

A. Well, I said previously that Parker did not 
originate the double angle. 

XQ. 455. Well, the differential angle, then. 

A. Now, the differential angle refers to an angle 
between angles on two different parts, as contrasted 
to the other, which was the two angles on the same 
part. [137] 

XQ. 456. Just maybe to cut it short, was that 
which you Jast mentioned originated by Parker? 
It was, you say? A. Yes. 

XQ. 457. And was that originated by Parker 
before or after March 2, 1938? 

A. I can’t answer that question specifically with 
respect to that close a date here in this room today. 

XQ. 458. Well, actually, that was originated 
in 1940, wasn’t it? 

A. Oh, it was much earher than 1940, because 
these parts had been in use and in production with 
such a differential angle prior to 1940 on the AC811 
fitting. Now, J don’t know exactly when it was 
prior to 1940. 

XQ. 459. All right, that’s all right. 

A. But even before 1939, but I can’t say whether 
it was before or after a certain date in 1938. 

Mr. Beehler: That is all. Thank you. 
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Mr. Freeman: Now, just off the record. 


(Discussion, off the record.) 


Mr. Freeman: Mr. Amon, will you waive your 
signature to the deposition, to which waiver, I un- 
derstand, Mr. Beehler, counsel for the defendants, 
is agreeable ? 

The Witness: Yes. 

My. Freeman: So that it’s agreed that [138] the 
signature may be waived; correct, Mr. Beehler? 

Mr. Beehler: That’s agreeable. 

Mr. Freeman: Thank you. That is all. 


(Signature waived.) [139] 


ROBERT HENRY DAVIES 


of lawful age, called as a witness on behalf of the 
Plaintiff, as provided by the Rules of Civil Pro- 
cedure for the District Courts of the United States, 
being first duly sworn, as hereinafter certified, de- 
posed and said as follows: 


Direct Examination 
By Mr. Freeman: 


Q. 1. Will you please state your name? 
A. Robert Henry Davies. 
Q. 2. And where do you live? A. Aurora. 
Q. 3. By whom are you employed? 

A. Parker Appliance Company. 

(. 4. How long have you been with The Parker 
Appliance Company ? 

A. Since October, 1939. 
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Q. 5. In what capacity did you enter the em- 
ploy of The Parker Appliance Company ? 

A. As a sales engineer. 

Q. 6. And what is your present position? 

A. Chief Engineer. 

Q. 7. And how long have vou been Chief [n- 
gineer of The Parker Apphance Company? 

A. Three years. [140] 

Q. 8. And immediately preceding the time 
when you became Chief Engineer, what was your 
position with the plaintiff here? 

A. Technical Assistant to the General Sales 
Manager. 

Q. 9. Prior to your employment by the Parker 
Company, what were you doing? 

A. Prior to my employment by the Parker Com- 
pany, I was Chief Engineer of the O. W. Randolph 
Company in Toledo. 

Q. 10. What was the nature of their business? 

A. They made drying equipment. 

Q. 11. And what schooling have you had? Are 
you a graduate of any college or school? 

A. Tama graduate of the United States Naval 
Academy with a Bachelor of Science degree. 

Q. 12. And when did you receive that degree? 

A. In 1934. 

Q. 138. Are you familiar with three-piece tube 


couplings ? A. Yes. 
Q. 14. Sometimes called fittings ? 
A. Yes. 


Q. 15. And what have you had to do, if any- 
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thing, with the sale or engineering or use of three- 
piece couplings as manufactured and sold by The 
Parker Appliance Company? 

A. Well, in all the time that J have been with 
The [141] Parker Appliance Company, a good 
percentage of my time has been spent doing just 
that, either selling, or as an application engineer, 
or in actual design and testing, or at least super- 
vision of design and testing of three-piece fittings. 

@. 16. As an application engineer and as chief 
engineer of the company, have you had occasion to 
observe the actual use of three-piece fittings in 
actual installations ? A. Yes; I have. 

Q. 17. You were present during the taking of 
the testimony of Mr. Amon and you have heard 
mention of the AN fitting; is that correct? 

A. Yes. 

Q. 18. Do you have here any exemplification of 
the AN fitting or fittmgs as made by The Parker 
Apphance Company ? A. You mean, this? 

Q. 19. Any physical fitting or drawing. 

A. Yes; here is a fitting here, there is a fitting 
here, and a couple of drawings over here. 

Q. 20. In other words, when you said there was 
a fitting here, you were first referring to Amon 
Deposition Exhibit 1; correct? 

A. That is right. 

Q. 21. And then you referred later to Amon 
Deposition Exhibit 7; correct? [142] 

A. Yes. 

Q. 22. And when you referred to two drawings, 
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you were referring to Amon Deposition Exhibits 2 
and 8? A. Yes; I was. 

Q. 23. Did you have any contact with the Army 
and Navy concerning the development of the fittings 
exemplified by Deposition Exhibit 1? 

A. Yes; I did. After the war production got 
going pretty much, I worked for Mr. Amon at that 
time, and he became more involved with the matter 
of production and allocation and scheduling, and so 
forth, than he was with the technical aspects of this, 
and I more or less took over the laison with the 
Aero Board and the technical contacts with the Air 
Force and the Bureau of Acronauties. 

Q. 24. You have heard reference to the AC811 
fitting; correct? A. Yes. 

Q. 25. And did that precede the AN flared fit- 
ting of the kind here involved, Deposition Ex- 
hibit 1? A. Yes; it did. 

(). 26. And it is my understanding—and correct 
me if I am incorrect—that the AC811 fitting was a 
Parker type adopted as standard by the Govern- 
ment ? 

A. It was a Parker design adopted as a standard 
by the Air Force. [143] 

Q. 27. And, again, the ‘‘AQ” indicated ‘Air 
Corps’”’ or ‘‘Air Force’’? 

A. Correct. It used to be the Air Corps. It is 
now the Air Force. 

Q. 28. Will you tell me, as briefly as you ean, 
what transpired or what took place with respect to 
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changing from the AC811 as standard and adopting 
what we now eall the AN fitting? 

A. Well, we, of course, at that time were in 
pretty much volume production on the AC811 fit- 
ting, because practically every airplane except a 
few Navy planes were using it, and I guess even 
some Navy planes were using it, although it was 
an Air Corps Standard. So we wanted the Aero 
Board and the Air Force also wanted the Aeio 
Board to accept the AC811 fitting as it was with- 
out any changes as an AN Standard. It would 
have simplified the manufacture, and so forth, par- 
ticularly at that particular time when manufactur- 
ing was a problem. However, the Navy, I believe, 
was not in favor of that at that time. I don’t 
know why. But, as a result, the present AN fitting 
was arrived at in an attempt to take as many of 
the desirable features of the 811 fitting and incor- 
porate them into the AN fitting. 

Q. 29. And in the AC811 fitting, it provided on 
the outer surface of the sleeve an angle; is that 


correct? [144] A. That is right. 
Q. 30. And that was carried over into the AN 
fitting ? A. That is right. 


Q. 31. We have used the term ‘‘Army and 
Navy” or ‘‘AN,’’ and I am going to ask you whether 
or not The Parker Apphance Company in fact sells 
fittings to others besides the Army and Navy? 

A. Yes; they do. 

Q. 32. And will you give us a list of some of the 
customers to whom sales are made of AN fittings? 
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A. Well, all the air lines, and also on some of 
the private planes like the Beech Bonanza and the 
Republic Sea-Bee, and so forth, those had AN 
fittngs on them. 

Q. 38. Can you give me some of the applica- 
tions or uses to which your fittings are put in con- 
nection with the airplane industry? 

A. Yes; the fittings are used in the hydraulic 
svstem; they are used in the air conditioning and 
the heating and ventilating system; they are used 
in the pneumatic system for controlling the bomb 
bay doors, for instance, on the B-29; they are used 
in some of the older vacuum-operated instrument 
systems; they are used in the fuel system, the lubri- 
cating oil system, and anti-icing system, and there 
are probably a few others that I can’t think of 
right now. [145] 

Q. 34. Are there many fittings actually used in 
the aviation industry on planes? 

A. Yes; there is getting to be a lot of them. It 
seems that there is getting to be more and more. The 
more complex and larger the planes get, the more 
fittings are used. 

Q. 35. You mentioned the use in the hydraulic 
systems of airplanes, and by that do you mean where 
the landing gear is hydraulically controlled or hy- 
draulically operated ? 

A. Where it’s hydraulically operated. 

Q. 36. In other words, there is some power 
mechanism for transmitting power in a _ remote 
position ? 
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A. That is right. Not only landing gears but 
wing flaps and cowl flaps and a lot of other places. 

Q. 37. Usually the control mechanism, however, 
is under the control of the pilot? 

A. That is right. 

Q. 38. And the work is being done at a remote 
place? A. That is right. 

Q. 39. And it is necessary to have piping to 
earry the control of the work to the work to be 
done ? m@ That is right. 

Q. 40. And is it that type of equipment wherein 
tubing is used for transmitting the power from the 
place where it is brought about to the place where 
the work is to be [146] done? A. Yes. 

Q. 41. What type of tubing is usually used for 
conveying the hydraulic fluid or any of the oper- 
ating structures for transmitting work from one 
place to work to be done at a remote place? 

A. Well, the majority of the 1,500 pound sys- 
tems use 52 U. 8S. Aluminum tubing. There was 
one, a B-26 installation, that used 24 S. T. and then 
most of the 3,000 pound systems used dead soft an- 
nealed steel tubing. 

Q. 42. Now, you are giving me the characteritics 
of the tubing as to material ? A. Yes. 

Q. 43. Is that sometimes called seamless tubing? 

A. Yes. If it’s not welded, it’s called seamless 
tubing. 

Q. 44. Do you have any idea or can you give 
me an estimate of the number of fittings of the 
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Parker type that are used on some commercial 
planes or some Army planes or Navy planes? 

A. I ecouldn’t give you anything except a guess. 

Q. 45. Well, I am asking for an estimate. 

A. ©. K. Oh, I’d say there is probably five or 
six thousand fittings on a Jarge commercial trans- 
port or a medium bomber, fewer on a fighter plane, 
and probably more [147] on some of the bigger 
models. 

Q. 46. And is it true that it 1s sometimes said 
that there are just miles of tubing used on an ait- 
plane? 

A. JI have heard that were 5,000 feet of tubing 
on a B-17. I don’t know whether that’s true or not. 
Q. 47. And that’s cut up into short lengths? 

A. That is right. 

Q. 48. And that brings about the use and neces- 
sity of a flared tube coupling at each end? 

A. That is right. 

Q. 49. You mentioned 1,500 pounds pressure 
per square inch. What is the usual pressure used 
for controlling mechanisms on planes wherein 
Parker AN fittings are emploved? 

A. Well, the majority of planes today in oper- 
ation have 1,500-pound systems. The majority, if 
not all, of the planes that are being designed or 
that are being built experimentally have 3,000-pound 
systems. 

Q. 50. And docs the problem of making a fluid- 
tight or pressure-tight joint change when you 20 
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from a 1,500-pound per square inch installation to 
a 3,000-pound per square inch installation? 

A. Well, it just gets tougher to do. 

@. 51. When vou say ‘‘tougher to do,”’ is there 
any direct relationship between 1,500 and 3,000 to 
the requirement of [148] the fitting? 

A. Well, of course, the fitting has to be stronger 
with the additional pressure and it has to handle 
a slightly heavier walled tubing, and, of course, in 
going from 1,500 to 3,000 you usually go from a 
soft aluminum tube to a soft steel tube, which is a 
change, of course, and if you go-to a steel tubing, 
you usually go from an aluminum fitting to a steel 
fitting, too. 

Q. 52. Does the problem increase as to making a 
fluid-tight jomt by use of a Parker type fitting 
when you operate under higher pressures? 

A. Yes; it does. 

Q. 53. Is there any advantage in using seam- 
less tubing as distinguished from types connected 
together by normal type joints? A. Yes. 

Q. 54. Just what is that? Just briefly for the 
record. 

A. It’s a considerable weight saving, and, of 
course, a flared tube fitting will stand up consider- 
ably longer, has a greater fatigue stress against 
vibration than a tapered type installation would 
have. And there is also the question of the inside 
bore of the seamless tubing being much smoother 
than the inside of other types, so you get a much 
better friction factor between the fluid and there- 


? 
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fore a less pressure drop which would, of course, 
result [149] in power saving and less heat loss. 

Q. 55. Is that power saving an important factor 
in connection with aviation? 

A. Yes; it’s a very important factor in con- 
nection with aviation, because you might, if you 
had a high pressure drop, have to have, let’s say, 
the next larger size pump in order to supply the 
power. The power that the pump puts out is rela- 
tively—you are not interested in that. What you 
are interested in is what power can you get at the 
end of the system or at the device that vou want to 
move. 

Q. 56. In other words, at the place where the 
work is to be done? 

A. At the place where the work is to be done. 
So that any loss due to pressure drop, of course, 
means that you get that much less work available 
where the work is to be done. 

Q. 57. And JI take it that when you have tubing 
it’s easy to make long sweeping bends? 

A.” Lhaterssmiaate 

Q. 58. And that, too, helps? 

A. That helps. 

Q. 59. So that the use of tubing, together with 
the fitting, makes for good installation ? 

A. That is right. [150] 

Q. 60. You have heard mentioned a term ‘‘vapor 
lock.’? Will you please explain here is meant by 
that, as briefly as you can? 

A. Well, vapor lock is where the vapor pres- 
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sure of the fuel equals or is greater than the exist- 
ing pressure in the fluid, and when that point occurs, 
of course, you can no longer pull fuel with a 
suction, because the more suction you put on the 
fuel, the more vapor pressure of the fuel tending to 
vaporize exceeds the pressure surrounding the fuel, 
or the pressure on the fuel itself, and the more 
fuel becomes vapor and there is no flow of liquid 
fuel. 

Q. 61. I take it that lead pipe or lead tubing, 
if we can use that term, would not be suitable for 
any high-pressure installations? 

A. No; it wouldn’t. 

Q. 62. And it wouldn’t be suitable for any air- 
plane installations because of weight in addition? 

A. That is right. | 

Q. 63. And that’s likewise true with respect to 
iron pipe? fe Chat is rice 

@. 64. So it is desirable to use a type of tubing 
that permits easy bending so as to be compact and 
yet relatively light? [151] A Right 

Q. 65. And it is a fact that it is the use of that 
kind of tubing that has the advantages that I have 
just mentioned that brings about the necessity for 
a fitting? 

A. Some means of coupling; yes. 

@. 66. And when you refer to ‘““means of cou- 
pling,’’ I take it that you also mean ‘‘means for 
uncoupling’’? A. That isereht. 

Q. 67. Is it true that in connection with the 
aviation industry there is continual assembly and 
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disassembly of the component parts that go to make 
up the airplane? Me Mes) 1718. 

Q. 68. Is that because of the tremendous stresses 
and strains that are employed upon the installation 
m actual use? 

A. ‘To some extent, and also it’s due to the fact 
that all aircraft equipment is designed very close 
to the line. In other words, pumps, for instance, 
instead of bemg designed to work forever, like 
they are in the machine tool industry where there 
is no weight problem involved, they are designed 
as light as they possibly can be, and therefore they 
have a limited service. They can only run _ so 
many hours before they have to be removed and 
overhauled. And, of course, the way you connect 
the tubing up to the pump is with a fitting, so you 
have got to have [152] fittings that can be readily 
disassembled. 

Q. 69. You heard mention this morning about 
the AC811 fitting and that during the early portion 
of the war a good many of those fittings were sold 
and later on the AN took over; that is correct, 
is 1t not? A. That is correct. 

Q. 70. At the present time, what is the recog- 
nized standard fitting for the aircraft industry; 
particularly aircraft manufactured for the govern- 


ment? A. AN fittings. 
Q. 71. And has the AN fitting superseded in a 
great measure the AC811? A. It las; yer 


Q. 72. And I understood you to say that the 
feature of the angle on the outside surface of the 
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sleeve is carried over from the AC811 to the AN 
by Parker? 

A. That is right. Well, it was put on the AN by 
the government at the recommendation of Parker. 

Q. 73. In order to incorporate the feature that 
Parker had in its AC811 fitting? 

A. That is correct. 

Q. 74. I call your attention to Amon Deposition 
Exhibit 1, and will ask you to describe it as to its 
component parts, referring also to the drawing, 
Amon Exhibit 2, which is an illustration of the 
fitting itself. [153] 

A. Well, it’s a three-piece coupling consisting 
of a body, a nut, and a sleeve. How much detail do 
you want me to go on them? 

Q. 75. The thing I am going to ask you then 
is: What are the features of the relationship of 
these three pieces that you have just mentioned? 
How do they operate? What do they do, one piece 
with respect to the other? 

A. Well, the purpose of the nose, of course, 
is to provide a sealing surface for the flared tube 
to come up against. The purpose of the sleeve is 
to provide the means of clamping the flare of the 
flared tube against the nose of the fitting. And the 
purpose of the nut is to pull down and apply the 
force to the sleeve to make the clamping of the 
flare and thus make the joint. 

Q. 76. JL note upon Exhibit 2 the term ‘“‘sleeve 
head angle,’’ which you said was carried over from 
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the ACS11 to the AN at the suggestion of the Parker 
Company. A. That is right. 

Q. 77. Now, proceed to tell me what is the pur- 
pose of that sleeve head angle. What does it do? 

A. Well, the purpose of the sleeve head angle 
is to permit the expansion of the toe of the sleeve, 
if I may use the word ‘‘toe.’’ I notice it isn’t on 
here. But when the fitting is assembled so that— 
I don’t know how much detail you want me to 
get into. [154] 

Q. 78. Go right ahead and give us the whole 
story, 1f you can, with respect to the sleeve head 
angle. 

A. Well, it’s a small angle, so that the sleeve 
when it is expanded will stay within the elastic 
limit and not take a permanent deformation, and 
as long as you can keep the deformation of the toe 
of the sleeve within the elastic limit of the material, 
then when you relieve the pressure by backing off 
on the nut the sleeve will spring back again in the 
position shown in Amon Deposition Exhibit 2 and 
will permit the fitting to be disassembled. 

Q. 79. Do I understand, then, that so long as 
the nut is moved to its fully tightened position that 
the toe of the sleeve has been slightly expanded so 
as to bring about a tension upon the flare of the 
tube; is that correct? 

A. That is correct. If you tighten the fitting to 
any place within the recommended torque range of 
the fitting, the toe of the sleeve has been expanded 
within the elastic limit but sufficient to put the nose 
under hoop tension. 
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Q. 80. Now, you use the term ‘‘hoop tension.”’ 
Does that mean a tension that is constantly being 
applied so long as the fitting is in a tightened 
position ? 

A. As long as the sleeve is deformed or the toe 
of the sleeve is expanded, then the sleeve is in hoop 
tension. 

Q. 81. You use the word ‘‘deformed.’’ You don’t 
mean put out of commission? [155] 

A. No. I should maybe have said ‘‘deflected,’’ 
instead of ‘‘deformed.”’ 

Q. 82. Or ‘‘extended’’? 

A. Right. It’s not a permanent deformation, as 
long as it’s within the elastic limit of the sleeve. 

Q. 83. If we use the term ‘‘deformation,’”’ that 
is a desired deformation? A. That is right. 

Q. 84. And one intentionally brought about by 
the use of the sleeve head angle? 

A. That is right. 

Q. 85. Now, you mentioned something about the 
nut backing away and that the sleeve contracts so as 
to permit the nut to back away. Will you please 
explain just what you mean by that? 

A. Well, as you loosen the nut, you reduce the 
load on the sleeve, and as you reduce the load on the 
sleeve, the sleeve, having been deflected within its 
elastic limit, returns to its original position, as 
shown in Amon Exhibit 2, which allows the nut to 
turn freely on the sleeve and to be backed off with- 
out any seizing or galling of the parts. 

Q. 86. And does the sleeve head angle likewise 
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permit the easy passage of the threads of the nut 
rearwardly without engaging or gouging the 
sleeve? [156] 

A. Yes; it does. It has sort of the effect that 
any tapered piece would have, making it easy to 
slide off. 

Q. 87. And is that likewise a feature of the 
Parker fitting? A. Yes; that is. 

Q. 88. Is that an important feature? 

Meee Yes; it is. 

Q. 89. You have heard the term ‘‘nut jamming”’ 
used. Can you explain that for us? 

A. Well, as referred to here, I believe nut jam- 
ming means that the sleeve and the nut would he- 
come jammed together or there would be seizing of 
the two parts so that when you attempted to rotate 
the nut you would have to rotate the sleeve at the 
same time. 

@. 90. Well, what’s wrong with that? Why not 
operate the nut and the sleeve together? 

A. Well, then you don’t have a three-piece fitting 
any more, you have a two-piece fitting. 

Q. 91. Well, is there anything wrong with that? 
Does it bring about any result that is not desired ? 

A. Well, you loose all the advantages of the 
three-piece fitting. For instance, you can’t then 
telescope the nut backward over the sleeve in order 
to disassemble the joint when there is a bend up 
close to the sleeve. 

Q. 92. When you say ‘‘bend up close to the 
sleeve’’ you mean [157] a bend in the tube? 
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A. <A bend in the tube up close to the sleeve. 

Q@. 93. Proceed. 

A. Then also, of course, particularly with alumi- 
num tubing, you have a tendency to gall the flare 
when the tube moves together, because as you rotate 
the nut you rotate the sleeve on the flare and that 
will gall the material and may cause the parts to 
actually seize so that you can’t even remove the 
fitting. And then, of course, you also have the part 
that you don’t have any self-centering features 
to the sleeve any more after they have hardened 
together and become one part. 

Q. 94. Is there any disadvantage in having the 
sleeve rotate with respect to the tube? 

A. Yes; it causes galling on the surface of the 
flare and could damage the flare to such an extent 
that if you wanted to re-install it again you would 
have to cut off the tube and flare it to get a smooth 
flare. Then, of course, it has a weakening effect on 
it. It causes a lot of tears, just like if you crease 
a plece of paper, something like that. You could 
crease the flare to the point where it would be 
weakened. If there was any vibration applied to it, 
you would have stress concentration at those points 
and you would have earlier fatigue failure than 
you would have if you hadn’t caused the flare to be 
galled. [158] 

Q. 95. So that the record is straight, what you 
are saying is that any scoring of the tube brought 
ahout by the sleeve would bring about a weakened 
condition at that particular point? 
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A. ‘Wat is tight. 

Q. 96. And then vibration fatigue would set up 
faster ? A. What is might. 

Q. 97. I take it that it is desirable to have the 
sleeve stay put with respect to the tube? 

A. That is right. 

Q. 98. Will you point out wherein the nut en- 
gages the sleeve on Exhibit 2? 

A. The nut engages the sleeve at this point 
here where it says the two contact, at the point, 
that is, the nut shoulder and the sleeve shoulder. 

Q. 99. And is it desirable to have the surfaces 
of engagement at a maximum? A. Yes; it is. 

Q. 100. And is it true that the toe of the sleeve 
moves outwardly as the nut is tightened ? 

A. Yes. 

Q. 101. So that the angular position of the sleeve 
with respect to the inside surface of the nut in facet 
becomes more parallel as the sleeve expands? 

Ae Pint 1s Went loo} 

Q. 102. Does that do anything at all or change 
the amount of engagement between the sleeve shoul- 
dey and the nut shoulder? 

A. No; it might have some very small effect, but 
T should think that it wouldn’t have any appreciable 
effect. 

Q. 103. In other words, the advantage of having 
the maximum contact between the sleeve shoulder 
and the nut shoulder is not impaired by the ex- 
pandability or the extension of the toe of the sleeve? 

A. No. 
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Q. 104. You see the word ‘‘torque’’ and while we 
sometimes understand that, let’s get into the record 
just what you mean by torque. 

A. Torque is—well, the simplest way, I guess, 
to explain it, it’s a twisting force. In actual num- 
bers, it’s the force applied multiplied by the length 
of the arm on which the force is applied. Like if 
J have a nut, for instance, and I apply ten pounds 
to a ten-inch wrench, I have one hundred inch 
pounds of torque. 

Q. 105. Well, perhaps for my education, then, is 
it true that when we put what we call the maximum 
torque or even the average between minimum and 
maximum on the nut it is in effect driving the nut 
home for its holding position to bring about a com- 
plete coupling; correct? 

A. That is correct. [160] 

Q. 106. And when we talk about ‘‘minimum’’ 
that’s the smallest amount of driving home of the 
nut that is permissible? 

A. That’s the smallest amount that on a. series 
of tests have indicated that vou can get a satisfac- 
tory joint. 

Q. 107. So that when we say, ‘‘the average 
amount of torque,’’ we are in effect saying that the 
nut is screwed onto the body for proper holding 
position ? A. That is right. 

Q. 108. Is there any danger of possible over 
torquing; in other words, going beyond the maxi- 
mum ? 

A. Yes; there is not only danger but it happens 
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frequently, particularly in the smaller sized fittings 
where it’s very easy to put—the torques required 
to make the joint are relatively small, and it’s 
very easy for a heavy-handed mechanic with a 
wrench to put too much torque on the fittings. 

Q. 109. So that notwithstanding what may be 
requirements or specifications for the operator, the 
operator has some variable? 

A. Yes; there is no way of controlling it unless 
you equip every mechanic with a torque wrench, 
which is obviously not practical. 

Q. 110. If there is some slight amount of over- 
torquing, does the sleeve head angle play any part 
that permits such [161] over-torquing without neces- 
sarily ruining or spoiling the coupling? 

A. Yes; the coupling can be over-torqued. T 
believe the over-tightening torque is considerably 
higher than, not just a little bit higher than, the 
maximum allowable torque, and the fitting has dem- 
onstrated in test its ability to be assembled and dis- 
assembled—I believe it’s 15 times, or ten times 
maybe it is, under over-tightened torque conditions 
where the fitting is sometimes pulled down to such 
an extent that the flare is considerably damaged, 
but the fitting still holds pressure and the sleeve 
angle, the head angle on the sleeve, and the various 
other components of the fitting are such that when 
the nut is backed off, it turns freely on the sleeve 
and the nut ean be pulled back off the fitting and 
there is no mechanical twist imparted in the tube. 

Q. 111. And is that because of the greater clear- 
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ance or the angular clearance between the toe end 
of the sleeve and the wall of the nut? 

A. In my opinion, it is. 

Q. 112. Well, you know that to be a fact from 
actual experience ? A. That is right. 

Q. 113. And you have had actual experience 
in actually putting fittings on tubes? [162] 

A. That is right. 

Q. 114. In other words, you have actually done 
the mechanical end of it as well as the engineering 
end of it? A. That is right. 

Q. 115. I now eall your attention to Amon Ex- 
hibit 9 and the drawing Amon Exhibit 8, which 
illustrates a comparable fitting, and I will ask you 
to deseribe briefly wherein it differs from the AN 
fitting Amon Exhibit 1 and the drawing Amon Ex- 
hibit 2? 

A. Well, it differs in that the sleeve has a double 


angle. 
Q. 116. Now you are talking specifically about 
the sleeve? A. That’s all. 


Q. 117. Wherein is that double angle? On the 
inside or the outside of the sleeve? Will vou point 
it out? 

A. The double angle is indicated on Amon Ex- 
hibit 8 by the words ‘‘double differential angle,’’ 
and it is on the inside of the sleeve. There are two 
different conical surfaces on the inside of the sleeve. 

Q. 118. And the part that you have just pointed 
out on the sleeve and which you have referred to as 
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the double angle does, in fact, engage the outer 
surface of the flare of the tube? 

A. Yes; it does. 

Q. 119. Will you explain just what happens 
when you [163] start the engagement of the sleeve 
with the flared tube and then you begin to tighten up 
the nut? Tell us just what takes place, if you can, 
a word picture of what takes place physically. 

A. Well, Amon Exhibit 8 indicates the fitting 
taken up, I should say, approximately finger tight. 
There has been no deflection of the sleeve and there 
has been no digging in to the flare of the nose of 
the sleeve or the toe of the sleeve. As you tighten 
it up to, let’s say, the minimum torque, the first 
thing that happens is that some of the sleeve head 
angle is taken up as the toe of the sleeve expands. 
Also, probably if it’s soft aluminum tubing, the nose 
or the toe of the sleeve, since it’s made contact 
with the flare, the outside surface of the flare first 
begins to dig into that flare a little bit. Then as 
we go up to the maximum allowable torque, that 
digging-in increases and forces up a little blob 
of material probably under the toe of the sleeve, 
which helps the tensile pull-out strength of the 
fitting, incidentally, and the sleeve head angle by 
that time is practically parallel with the inside of 
the sleeve—or of the nut, rather. Then as you go 
into an over-tightened condition, the sleeve head 
angle becomes actually parallel and perhaps even a 
little the other way and is stopped from expanding 
anv further by the inside surface of the nut so 
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that it can’t [164] be deformed sufficiently or de- 
flected sufficiently to exceed its elastic hmit and thus 
take a permanent deformation. In the meantime, 
the 33 degree conical surface on the inside of the 
flare has probably bitten well through the flare. 
However, due to the 1814 degree section, there is 
still a wedge of flare left for the sleeve to hold 
onto. And this is repeated several times, as it is 
in the repeated make-up tests, the 33 degree part 
of the sleeve keeps biting further and further 
through, but even if it should bite completely 
through the flare, there is still a wedge of tubing 
clamped between the nose of the tubing and the 
sleeve by the 1814 degree part of the sleeve. 

Q. 120. Then do I understand, using the term 
that you use, the 1814 degree angle on the sleeve and 
the angle on the flare of the tube, that they sub- 
stantially assume each other? 

A. That is right; at the over-tightened condition. 

Q. 121. In other words, at the fully-tightened 
condition, the space which is illustrated in Amon 
Exhibit 2 between the angle of the flare and the 181/, 
degree angle of the sleeve, that differential dis- 
appears ? 

A. Substantially; yes. I wouldn’t say definitely 
right at the maximum torque, but certainly not too 
far over that it would disappear. [165] 

Q. 122. Well, am I correct in my understanding 
that whatever space is illustrated at finger-tight 
tightening of the nut that that space becomes less 
and less as the nut is driven home? 
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A. Oh, yes; definitely. 

Q. 123. The term ‘‘differential angle’’ has been 
used. What do you intend to mean with respect to 
differential angle? 

A. Well, by differential angle in a fitting of this 
type we are referring to a difference in angle be- 
tween the inside of the sleeve and the outside of the 
flare with which it mates as the fitting is taken up. 

Q. 124. Then am I correct that in a device as 
illustrated in Physical Exhibit 9 and Drawing Iix- 
hibit 8 that the sleeve engages the flare of the tube 
toward the toe first? A. Yes; at the toe. 

Q. 125. Is that what we might call initial con- 
tact or toe contact ? 

A. That’s the initial contact at the toe of the 
sleeve. 

@. 126. And as you drive the nut or rotate the 
nut to bring it home, that contact, instead of being 
over a small area as between the sleeve and the 
flare, becomes greater ? 

A. Yes; it becomes greater. As the toe of [166] 
the sleeve expands under a load that we described 
before, the area of contact of the inner surface of 
the sleeve and the outer surface of the flare becomes 
more. And, of course, also, as the flare is deformed 
slightly, it becomes more, too. 

Q. 127. I think you mentioned something about 
repeated tests and the possible pinching off of the 
flare. Well, in the event that there is pinching off 
of the flare by a Parker type fitting as exemplified 
in Amon Exhibit 8, you still have proper holding 
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facilities, and do you still have a fluid tight coupling 
capable of withstanding the necessary pressures 
used in the aviation industry? 

A. You still have a joint that’s tight and that 
is strong enough to withstand the burst pressure of 
the tubing, which is probably some place in the 
neighborhood of twelve or fifteen thousand pounds 
per square inch, which is three or four times as 
high as any working pressures. 

Q. 128. And even though you have pinching off 
or possible pinching off due to the differential 
angle and the initial toe contact, you still get a 
good joint? A. Yes; you do. 

Q. 129. And what you are now telling me is 
from the experience that you yourself have observed 
over a period of years with The Parker Appliance 
Company? [167] 

A. Yes; and also on a lot of tests that have 
been run on this by Parker as well as a lot of other 
people. 

Q. 1380. In addition to Parker’s tests that vou 
personally know about, you have had occasion to 
observe tests and test reports made by purchasers 
and users of the fittings of the kind exemplified by 
Amon Exhibit 9? A. Yes; I have. 

Q. 131. Incidentally, Mr. Davies, the drawings 
that have heretofore been referred to as Amon 
Exhibits 2 and 8, do you know whether or not they 
are accurate drawings with respect to Parker type 
fittings of the kind exemplified hy the physical 
models here, Exhibits 1 and 9, 
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A. Yes; they are. They ave as exact as it’s 
possible to make them on a drawing board. I be- 
lieve they are five times scaled and they are, I be- 
heve, No. 4 fittings, if I am not mistaken. I couldn’t 
be sure of that. But I know that they were drawn 
to scale as carefully as they could be, so that the 
relationships, although the actual measurements are 
five times bigger than they really are, at least the 
relationships and the clearances, and so forth, are 
in proportion to what they are im the actual fit- 
ting. 

Q. 1382. In other words, the various angles and 
the component parts that make up the entire draw- 
ing are all properly relative to each other? [1638] 

A. That is right. 

Q. 183. And they do, in fact, illustrate the 
Parker type fitting of Exhibit 1 and Exhibit 9, re- 
spectively ? A. Yes; they do. 

Q. 134. Is there any bad result when the nut is 
fully torqued or driven home in having the tube 
twist with respect to the body of the coupling ? 

A. Yes; that’s a very bad situation. In fact, 
that’s one of the things that in the AN-F-47 specifi- 
cation, there is a specification on that point where 
you must torque up your fitting and you must have 
a torque indicating device on the tubing to indicate 
that the foree tending to twist the tube must be 
held to a minimum, because there is a lot of stress 
in the tube. The tube is designed to stand the stress 
that it’s normally subjected to by the pressure and 
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the surges, and so forth, of the system, but if you 
add a mechanical stress in addition to the hydraulic 
stress, such as you would by putting a twist in it, 
then you are liable to stress the tube beyond its 
strength and you are liabel to have a tubing failure. 

Q. 135. You mentioned the NAF fitting specifi- 
cation or requirement ? 

A. No; I said the AN-F-47 specification. 

Q. 1386. Oh, I am sorry. Then coming back to 
the NAF fitting, that was a two-piece fitting? [169] 

A. That is right. 

Q. 137. And in that type fitting, when the nut is 
driven home, the nut actually engages the flare? 

A. That is right. 

Q. 138. So that as the nut is rotated, there is 
this gouging or scoring action of the nut with 
respect to the flare? - 

A. There is; that is right. 

Q. 189. And as the nut is fully tightened, there 
is, of course, a greater gripping and a tendency 
of twisting of the tube? A. That is right. 

Q. 140. In connection with your AN fitting or 
the Parker type fitting, the onlv point of contact 
between the nut and the sleeve is that region which 
you have called or Mr. Amon has ealled the sleeve 
shoulder and nut shoulder; correct ? 

A. That is correct. 

Q. 141. And if there is any wiping or scoring 
action there, does it in any way impair the strength 
of the tube? A. No; it does not. 
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Q. 142. Does it in any way impair or affect the 
operating characteristics of the coupling complete? 

A. No; it doesn’t, unless the scoring should be 
so bad that it should tend to make the two parts 
seize, but that’s not likely, because, as a rule, they 
are two different [170] materials. The sleeve is 
usually Duronze No. 3 whereas the nut is aluminum 
alloy, and so therefore you don’t get very much 
chance of seizure to take place between those two 
materials. 

Q. 148. Aside from seizure, if there is any scor- 
ing or roughening of the region of contact between 
the sleeve and the nut, that doesn’t affect proper 
operation ? 

A. No; that doesn’t bother the fitting. 

Q. 144. Is it true that the material of the sleeve 
may be hardened or relatively harder than the ma- 
terial of the nut? ; 

A. Yes; the Duronze No. 3 material that I men- 
tioned before has a tensile strength of about 95,000 
pounds per square inch against probably 40,000 
pounds per square inch for the nut, the aluminum 
alloy nut. 

Q. 145. In the sleeve that we have here illus- 
trated in either Exhibits 2 or 8 you permit it to 
expand. Now, does the material have any effect on 
that expansion? 

A. Yes; it’s desirable to use a material that is 
resilient; that is, it will not take a permanent set 
when it’s expanded and it is also of high tensile 
strength so that it resists expansion so that it ean 
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take a relatively high torque without expanding 
clear out to the point where it touches the inside 
of the nut, because when it does that, then you start 
to put those strains against the aluminum [171] 
alloy nut, which, of course, is not as strong as the 
sleeve. 

Q. 146. And is it true that the sleeve is rela- 
tively thin with respect to the thickness of the nut? 

A. Yes; itis. It’s considerably thinner, as you 
can see from these exhibits. 

Q. 147. And does the AN fitting give you hoop 
tension of a thin body against the flare as dis- 
tinguished from a thick nut engaging the flare? 

A. Yes; it does, because the toe of the fitting, 
of course, is quite thin and therefore, of course, the 
hoop tension is greater, because the deflection of the 
sleeve is greater at the nose where it’s thin. 

Q. 148. Do I understand that the hoop tension 
varies in degree from the nose rearwardly towards 
the region of contact? 

A. In this ease it does; ves. 

Q. 149. And by ‘‘in this case’’ you are now re- 
ferring to—— 

A. Amon Exhibit 8. 

Q. 150. And is that likewise true in Exhibit 22 

A. Let’s see, the deflection in Exhibit 2 would 
become less and less as you went farther back on 
the sleeve, but the actual tension would be about the 
same until you had gone as far back as the base of 
the flare and then it would reduce to nothing, be- 
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cause there would be no force tending to distort the 
sleeve at that point. [172] 

Q. 151. Then is it true that at the toe you have 
the greatest amount of let’s call it hoop tension? 

A. Thateis right. 

Q. 152. I think I used the term heretofore that 
the AN superseded the 811. That is a faet in con- 
nection with the aviation industry ? 

A. That is right. 

Q. 153. Does that same thing hold true with 
respect to certain industrial applications? 

A. Well, most industrial applications today are 
the Parker triple fitting, which is actually the 
AC811 fitting. 

Q. 154. And has there been a tendency even in 
the industrial field to go from the AC811 to the 
AN type fitting? 

A. Well, there has been a tendency, but there 
hasn’t been very many used as vet, but there has 
been at least one standard that I know of that has 
been established based around the AN fitting. 

Q. 155. So that the industrial field is now fol- 
lowing that which the government followed some 
years ago? A. That is right. 

Q. 156. And the AN is becoming standard at 
Jeast in certain applications? 

A. That is night. 

@. 157. There was some question this morning 
with respect to the NAF fitting as being standard 
with the Navy at one [173] time. 

A. The NAF fitting? 
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Q. 158. Yes. 

A. Yes; the NAF310500. 

Q. 159. What is standard now with the Navy? 

A. The AN fitting is standard with the Navy. 

@. 160. When you say ‘‘AN,’’ you are talking 
about the Parker type fitting ? 

A. I am talking about the Parker type fitting 
as illustrated by Amon Exhibit 1, Amon Exhibit 7, 
and Amon Exhibit 9. 

Q. 161. Is there any weight or strength ad- 
vantage in a flared fitting with an outside angle on 
the sleeve? 

A. Well, there is at least a strength-weight ad- 
vantage to a three-piece fitting over a two-piece 
fitting, and to have a three-piece fitting operate 
satisfactorily it is very desirable to have the sleeve 
head angle. Does that answer the question ? 

Q. 162. Well, the sleeve head angle, then, per- 
mits the easy disassembly of the nut? 

A. That is right. 

Q. 163. It prevents Jamming or freezing of the 
nut with respect to the sleeve? 

A. That is right. 

Q. 164. It permits expansion at the nose end of 
the [174] sleeve? A. That is right. 

Q. 165. And it likewise brings about what you 
have referred to as hoop tension of the sleeve with 
respect to the flare of the tube? 

A. That is right. 

Q. 166. The term ‘‘wire lock’’ has been used, and 
I am going to ask you whether during the war or 
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shortly thereafter you had any occasion to make 
any study of the German planes on behalf of the 
government? 

A. Yes; I spent about three and a half months 
in Germany studying the developments in the Ger- 
man aireraft accessory industry, including fuel 
system valves, hydraulic system valves, fuel system 
fittings, and hydraulic system fittings. 

Q. 167. And what did vou find with respect to 
wire locking? 

A. Well, the Germans wire lock—it was a re- 
quirement of the German aircraft that they wire 
lock all their fittings. 

Q. 168. In other words, when you say ‘‘wire 
lock all their fittings,’ you are talking about the 
fittings wherein tubes were coupled to work units? 

A. That is right; they had to wire lock the fitting 
both places. They wire locked the fitting where it 
was screwed [175] into a box and they wire locked 
the nut where it was screwed onto the fitting. 

Q. 169. Does the hoop tension prevent in a meas- 
ure the backing away or the nut becoming loose 
during normal operation of the coupling? 

A. Yes; it does. 

Q. 170. Just explain that so that we can get it 
on the record, the complete explanation. 

A. Well, it acts just similar to what a loek 
washer would act under an ordinary screw in that 
as long as the toe of the sleeve is under hoop tension 
it’s trving to get back to its original position and 
therefore it’s pressing down against the flare and, 
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of course, as long as it presses down against the flare 
it must react against something else, so it reacts 
up against the sleeve shoulder and the nut shoulder 
here, which in turn pulls the nut up, as it’s shown 
in both these Amon Exhibits, 2 and 8, so that all 
of the clearance in the threads is taken up and it’s 
holding it up there and it’s causing friction between 
the surfaces of the threads so that it will not back 
off easily under vibration. In fact, I don’t know 
of any case I have ever heard of where a fitting has 
backed off under vibration. 

Q. 171. And then that hoop tension is continued 
on during the life, that is, the operative life of the 
coupling? [176] 

A. Yes;itis. As long as the sleeve is not stressed 
beyond its elastic lmit, that hoop tension comes 
into play each time the fitting is assembled. 

Q. 172. Well, it comes into play each time the 
fitting is assembled and it continues to play an im- 
portant part until disassembled ? 

A. That is right. 

Q. 173. So if the fitting is in use for a year, you 
have hoop tension for a year? 

A. That is right. 

Q. 174. There has been some mention about the 
angle of the tube flare itself being different on the 
inside surface than on the outside surface. Will 
you briefly explain what brings that about? 

A. Well, that’s brought about, of course, by the 
fact that there is the same number of cubic inches 
of material in the nose end of the flare after it’s 
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been flared that there was before, so since it’s 
taken a lot larger circumference than it did before, 
it must get narrower, and when it gets narrower 
that forces a difference in angle between the inside 
of the flare and the outside of the flare. 

(Recess. ) 


Q. 175. Mr. Davies, have you any experience 
with the actual use of flaring tools for making 
flares? [177] 

A. Yes; I have made flares with flaring tools. 

Q. 176. And you are familiar with the flaring 
tools of the kind illustrated in the Parker catalogue, 
Defendants’ Exhibit A? A. Yes. 

Q. 177. There has been some reference to 
springing back of the flare after it was made due to 
the material from which it was made. Will you 
please explain just what is done to make a flare, how 
it functions, and what it does with respect to spring- 
ing back or staying put? In other words, give us, 
as quickly as you can, an explanation of the making 
of a flare, its purpose, what it does, and so forth. 

A. Well, of course, the purpose of the flare is to 
provide a part of the tube which the fitting can 
erip and which the fitting can use as a seal. The 
flare is made, as a rule, by having a female die in 
which the tube is swaged or expanded into by means 
of a male tool, and, of course, in so doing the tubing 
is stressed beyond the elastic limit and therefore it 
does not return to its original shape but keeps the 
shape as determined by the tool itself. There is 
possibly some springing back due to this method 
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of flaring, but that spring-back would be very 
negligible, because any of the materials which can 
be flared at all, such as your block annealed steel 
tubing and [178] your dead soft copper and your 
5280 aluminium alloy, have very little resiliency or 
very little tendency to spring back. Some other ma- 
terials might, but those materials are unsuitable 
for flaring. Instead of flaring, of course, they would 
split. Furthermore, the spring-back would not be 
on an angular basis, but probably, if there weré 
any, it would spring back, leaving the faces of the 
flare still parallel to the tool. In other words, it 
would spring back as much at the base of the flare 
as it would at the end. Is that satisfactory? 

Mr. Freeman: Just off the record. 


(Discussion, off the record.) 


Q. 178. In Amon Deposition Exhibits 8 and 9 
there 1s illustrated the Parker fitting with the differ- 
ential angle, and I am going to ask you what 
effect, if any, the differential angle has with respect 
to increasing the resistance to vibration fatigue ? 

A. Well, the differential angle would have a 
tendency to increase the resistance to vibration 
failure or fatigue failure. 

@. 179. The differential angle of the sleeve with 
respect to the outer wall of the flare gives you what 
vou have termed toe or initial contact: correct? 

A. Toe contact; yes. 

Q. 180. Is it true that toe contact gives you a 
seal [179] at lower wrench torque? 
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A. Yes. As a matter of fact, we have demon- 
strated that you can with that toe contact take a 
fitting up finger tight and hold 3,000 pounds pres- 
sure without leakage if all the parts are just 
right. 

Q. 181. Why is that result brought about? 

A. Weil, that’s brought about because where 
you have the toe contacting first, you have not 
quite a line contact but what approaches a line 
contact, so that if vou have, let’s say, just a very 
low total force available from tightening of the 
nut, say, just with your fingers, vou have a high 
unit pressure available at the toe, because the area 
is so small. In other words, suppose you have ten 
pounds total force or suppose you have one pound 
total force, but you only have a thousandths of a 
square inch of area contact. Then you would have 
1,000 pounds per square inch pressure at the point 
of contact, which would help you to seal. 

Q. 182. Then the initial or toe contact permits 
sealing at lower torque pressure? 

A. That is right. 

Q. 183. And as you begin to lose the differ- 
ential angle because of the tightening of the nut, 
you then have greater surface of contact; is that 
correct ? 

A. Yes; the more you draw the nut down and 
the more [180] that the toe of the sleeve expands, 
the more area of the differential angle is brought 
into contact with the outer surface of the flare. 

Q. 184. So that the pressure then is applied to 
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a greater area? Ae that aseright. 

Q. 185. And then you have less pounds per 
square inch? 

A. Well, yes, but you have got more total pounds, 
so maybe your pounds per square inch is about the 
same. 

Q. 186. In other words, you have obtained more 
pounds because of the increased torque? 

eo Matas right. 

Q. 187. But you initially get a sealing off at a 
low torque ? A. That is right. 

Q. 188. And as you build wp and cover more 
area, which would normally lessen the pounds pres- 
sure, you compensate for that by the increased 
torque? 

A. That is right; and then because vou are get- 
ting more area coming into contact, you start to get 
more resistance to the formation of the flare. 

@. 189. Does toe contact help in sealing im- 
perfectly rounded flares by its tendency to seal on 
a line? 

A. Yes; it does, but, chiefly, I should say, it does 
by the fact that because it gives you a high [181] 
unit stress at that point it tends to deform the 
flare and to bring it—if it’s imperfect, to make it 
perfect, so to speak, or at least to make it conform 
to the toe of the sleeve. 

Q. 190. At the point or at the line where there 
is contact between the sleeve and the flare? 

Mm. @ihatis right. 

Oise And it’s easier to bring that into a— 
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let’s call it a perfect condition—rather than trying 
to change an entire flare surface? 

A. That is right. 

Q. 192. So that toe contact is important in that 
respect? A. It is. 

@. 193. Wherein does the Parker type fitting 
exemplified in Amon Exhibit 1 differ from other 
triple type fittings? In other words, what features 
ave there in the Parker fitting that you are now 
looking at, Amon Exhibit 1, over and above the 
ordinary or conventional] three-piece tube coupling? 

A. Well, I don’t know what you refer to by 
‘ordinary three-piece coupling,’’ unless you refer 
to some old three-piece couplings that were made by 
Parker at one time. I am not familiar with any 
other types. 

Q. 194. Well, does the conventional three-piece 
fitting have a sleeve with a sleeve head angle? [182] 

A. Not to my knowledge. 

@) 195. And is it true that 1n the Parker "tye. 
fitting exemplified by Amon Deposition lsxhibit 9 
that you get initial or toe contact? 

A. Yes; it is. 

Q. 196. And does that likewise differ from the 
so-called conventional three-piece tube coupling? 

A. To my knowledge, it does; ves. I have never 
seen one like that. 

Q. 197. And that brings about these beneficial 
results that you have just talked about? 

&. Thats teh. 

Q. 198. And likewise the sleeve head angle, that 
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is, on the outer wall of the sleeve, that, too, brings 
about these advantages that you have testified to 
with respect to the Parker type fitting? 

A. Yes; I think that’s right, because, as evidence 
of that, if I may just say a word here 

Q. 199. Go right ahead. 

A. I realize that the idea of a three-piece fit- 
ting is not new, but until Parker made a three- 
piece fitting and incorporated some of these features 
that we have been talking about there was no sig- 
nificant use of three-piece fittings, and since that 
time they have not only been practically adopted 
as a standard in the Air Force but they also,— 
as [183] we pointed out before, have been taken 
up by machine tool and off the road equipment, and 
so forth, so that there must have been something 
in the changes which were made, which are these 
sleeve head angles and the initial toe contact, to make 
the difference between a fitting that was suitable 
and one that wasn’t. 

Q. 200. And those differences are important over 
the conventional three-piece coupling? 

A. That is right. 

Mr. Freeman: That is all. 


Cross-Examination 
By Mr. Beehler: 


XQ. 201. Mr. Davies, you made a statement 
here in your direct examination, I believe, that in 
the setting up of the specifications for the AN 
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Standard fittings the desirable features of the 
AC811 were adopted; that is correct, is it? 

A. In setting up the drawings, yes, I think that 
the specification just tells you how you are sup- 
posed to inspect, or something like that. 

XQ. 202. But, in any event, the proportions, the 
angles, threads, dimensions, and that sort of thing? 

A. No; not the specific angles, but the relation- 
ship [184] of parts. Not specific dimensions, be- 
cause I don’t think that specific dimensions mean 
anything, any more than they do if you have a small 
fitting and a large fitting. The dimensions them- 
selves are different but the relationships are not 
different. 

XQ. 203. Well, when the AN standards were sct 
up and they undertook to take the desirable features 
of the AC811, at the same time they endeavored 
to omit the undesirable features; is that correct? 

AW Thatis meht. 

XQ. 204. And it is true, is it not, that the sleeves 
of the AC811 are interchangeable with the sleeves 
of the AN Standard fitting? 

A. Approximately so. Theoretically there is a 
possibility, I beheve, in a few sizes of interference. 

XQ. 205. Interchangeability, however, was rec- 
ommended, was it not? 

A. That is correct; it was in that. I might add 
there, just to be sure that we are straight, that 
wasn’t exactly interchangeable. It was substitution. 
In other words, it was substitution of an AN for 
an 811 sleeve. That was always O. K. You couldn’t 
do it the other way around. 
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XQ. 206. And does the AN fitting employ the 
same threads as employed in the AC811 _ fit- 
ting? [185] 

A. In the Sizes 2, 3, 4 and 5, they employ the 
same threads, and also in the Sizes 28 and 32 they 
employ the saine threads, and in all the other sizes 
the threads are different, different piteh. 

XQ. 207. Were the threads adopted by the AN 
Standard Series the same as employed in the flared 
tube fitting series known as the NAF Series? 

A. I believe that they were in all, but I think 
there was one case where they were not. I am not 
sure. | am not too familiar with the NAF. I be- 
lieve there was a different thread diameter used in 
one size. 

XQ. 208. In that event, then, so far as threads 
are concerned, they did not copy or adopt the 
AC811? 

A. No; except in the sizes which I mentioned. 

XQ. 209. With respect to the angles of the body 
of the AN fitting, did they copy the AC811 or did 
they copy the NAF body? A. The angles—— 

XQ. 210. On the body. 

im on the body? They used the NAF angle. 

XQ. 211. With respect to the angle on the inside 
of the sleeve of the AN Standard, that angle is the 
same, is it not, as the inside angle of the NAF nut? 

A. I believe it is, but 1 am not sure. 

XQ. 212. ‘Then that did not copy the AC811, am 
I correct? [186] A. No; that didn’t. 

XQ. 2138. You have made some reference here to 
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the fact that Parker was not the originator of the 
three-piece fitting. Do I state you correctly? 

A. I believe that is correct; yes. 

XQ. 214. And with respect to the AN Standard 
there is a junction, a line of contact between the 
nut and the base of the head of the sleeve. Does 
that copy the AC811 or did that copy ordinary 
three-piece fittings ? 

A. Would you repeat that again? I missed the 
start of it. 

Mr. Beehler: Would you read the question, 
please? 

(Question read.) 


A. You are referring to the parts marked on 
Amon Exhibit 2 as ‘‘sleeve shoulder’’ and ‘‘nut 
shoulder’’? 

XQ. 215. That is correct. 

A. Well, that was taken from the 811 fitting. 

XQ. 216. What else did the AN Standard copy 
from the AC811 sleeve ? 

A. The AN Standard copied from the AC811 
sleeve the sleeve head angle and the differential 
angle between the internal surface of the sleeve and 
the external surface of the flare. 

XQ. 217. Was there a double differential angle 
on the [187] AC811 sleeve ? 

A. There was a double angle on the AC811 
sleeve and there was also a differential angle. 

XQ. 218. Is the double angle on the AN the 
same as the double angle on the AC811? 

A. In effect it is the same. Whether the actual 
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values of the angles are the same I don’t know. 

XQ. 219. And was Parker the originator of the 
double angle on the internal flare of the sleeve? 

A. Parker was not the originator of the double 
angle. 

XQ. 220. I take it, then, that Parker was not 
the originator of the double differential angle 
either; 1s that correct? 

A. Parker was the originator of the differential 
angle, to the best of my knowledge. 

XQ. 221. Well, what is the differential angle, 
will vou tell me that? 

A. ‘he differential angle is the difference be- 
tween the angle that is marked on Amon Exhibit 2 
as “‘sleeve angle’’—wait a minute. I had better use 
the other exhibit. I will take this one. (Continuing) 
—between the angle on the internal surface of the 
sleeve and the external surface of the flare. 

AQ. 222. Am I right in interpreting your re- 
marks to mean [188] that if the internal angle on 
the flare and the sleeve head angle are parallel, 
there is not a differential angle? Is that a correct 
interpretation of your definition ?- 

A. Ly ‘“‘sleeve head angle’’ you are referring to 
this angle out here? 

XQ. 223. The inside angle on the sleeve? 

A. Well, that is not the sleeve head angle. We 
have been referring to the sleeve head angle as this 
out here. 

XQ. 224. Thank you for correcting me. ‘‘Sleeve 
angle’’ I intended to say. 
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A. If the two are parallel, then there is no dif- 
ferential angle; that is correct. 

XQ. 225. All right. You said a short time ago 
that Parker originated the differential angle? 

A. I believe they did. 

XQ. 226. Did he originate a differential angle 
wherein the sleeve angle, as identified on Exhibit 
2, was less than the external angle of the flare or 
wherein the sleeve angle is greater than the external 
angle of the flare? 

A. Where the sleeve angle is less than the ex- 
ternal angle of the flare. 

XQ. 227. Is that the differential angle that the 
AN Standard copied from the AC811 Series? [189] 

A. That is. 

XQ. 228. Am I to nnderstand, then, that on the 
AC811 Series the sleeve angle in all instances is 
less than the external angle on the flare of the tube? 

A. No; not in all instances. Only in the smaller 
SIZeS. 

XQ. 229. Will you identify the sizes, please? 

A. 2,3, 4, 5, and 6, I believe. 

XQ. 230. And with respect to sizes other than 
2, 3, 4, 5, and 6, is there a differential angle in the 
AC811 Series? A. I believe there is not. 

XQ. 231. Then with respect to those sizes there 
was no copying, was there, in the AN Standard 
from the AC811? 

A. Well, the AC811, in those sizes, the AN fit- 
ting has no differential angle in those larger sizes. 
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XQ. 232. Then in those larger sizes there is no 
hoop stress; is that correct ? 

A. No; that’s not correct. In the larger sizes 
there is hoop stress. 

XQ. 233. You mentioned the fact that initially 
tubing systems in aircraft were suitable for rela- 
tively low pressures as contrasted with the use of 
tubing systems later for high pressures, which you 
identified as pressures in the neighborhood of 3,000 
pounds. Is there any difference in principle, so far 
as the three-piece AN coupling is concerned, be- 
tween couplings which are suited to the use of [190] 
tubing for high pressures and those which are 
suited to the use of tubing for low pressures? 

A. Well, there is a difference in that, for in- 
stance, a fittng that is satisfactory for low-pressure 
installations might not be satisfactory for high 
pressure. However, a high-pressure fitting prob- 
ably would be suitable for low-pressure installa- 
tions. 

XQ. 234. Does that result from a difference in 
principle or a difference in the material which is 
used ? 

A. Well, it probably results from both. Take, 
for instance, the automotive industry, which uses a 
flared type fitting, which is perfectly satisfactory 
for automotive work but would not be satisfactory 
for aircraft or machine tool work, because the auto- 
motive companies themselves when they buy fittings 
for maintenance on their hydraulic equipment use 
a different type of fitting from what they use on the 
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fuel line installation in their automobile. Yet the 
material is brass and copper, the same. 

XQ. 235. It works on a different principle; is 
that right? 

A. It works on a different principle. It’s a flared 
fitting, but it doesn’t have some of the features 
that the flared fittings that we are talkng about here 
have. 

XQ. 236. You mentioned the desirability of be- 
ing able [191] to reassemble the AN Standard fit- 
tings ? A. That is right. 

XQ. 237. The three-piece fittings? 

A. That is right. 

XQ. 238. When you reassemble a_ three-piece 
fitting, is it not true that the head of the sleeve ex- 
pands further with the second assembly than with 
the first? 

A. No; not if the same torque is used for the 
second assembly. It would not expand any further 
with the second than it did with the first. 

XQ. 239. If you reassembled ten times, would 
there not be a greater expansion on the tenth time 
than on the first? 

A. If the same torque were used, there would 
not be. 

XQ. 240. In practice is there a greater expan- 
sion the tenth time than the first ? 

A. In praetice, I have never actually measured 
the amount of expansion, so I would not be in a 
position to say. 

XQ. 241. In practice, then, if you haven’t 
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measured the expansion, you can’t tell whether or 
not there was expansion; isn’t that true ? 

A. No; I can tell if there was expansion, be- 
cause—well, no, in practice you can’t tell whether 
there is expansion, because you can’t see inside of 
the fitting when it’s assembled. [192] 

XQ. 242. Well, your remarks, then, with re- 
spect to expansion are from a purely theoretical 
standpoint; is that true? 

A. Yes. They are, however, pretty obvious. 

XQ. 243. Obvious to you, you mean? 

A. Well, they are obvious to any engineer. 

XQ. 244. I want to refer you for a moment, Mr. 
Davies, to the Parker catalogue, Defendants’ Ex- 
hibit A, and particularly Page 5, and I will read 
the paragraph I have reference to. And I might 
say that this discourse is with relation to the triple 
type tube couplings. ‘‘The sleeve is supported sol- 
idly in the nut as the nut is tightened down. This 
prevents the sleeve from bulging and insures good, 
solid clamping action on the flare. The shght re- 
verse angle in the outside of the sleeve prevents it 
from deforming during tightening and jamming 
onto the nut.’? Can you tell me what that para- 
graph means when it says that the sleeve is sup- 
ported solidly in the nut? : 

A. No; I can’t. I think one of ont advertising 
characters wrote that. 

XQ. 245. Can you tell me what that paragraph 
means when it says ‘‘this prevents the sleeve from 
bulging’’? 
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A. No; I don’t know what they meant then 
either. 

XQ. 246. Does it not mean, Mr. Davies, that 
when you screw down the nut of a Parker triple 
type tube coupling you [193] actually jam the head 
of the sleeve into the nut? That’s true, isn’t it? 

A. Well, it’s not true that you do that, but that’s 
what he might have meant. I don’t know. I didn’t 
write that. 

XQ. 247. Well, it’s true in practice, isn’t it? 

A. That you jam the head of the sleeve into the 
nut? 
XQ. 248. Yes; when you pull it down with an 
ordinary torque enough to tighten the coupling? 

A. No; I wouldn’t say that was true. 

XQ. 249. Is it never true? 

A. Oh, I say it is true, yes, it can happen, but 
you have to put a lot more than normal torque on 
it to make it happen. 

XQ. 250. You made some remarks with respect 
to hoop stress and elastic limit. Is there not in- 
herent in any metal object a resistance to compres- 
sion. which is not hoop stress? 

A. <A resistance to compression ? 

XxO> 25 Vex A saeies. 

XQ. 252. And can you not compress a metal ob- 
ject between two other surfaces and then release the 
compression and have the metal regain some of its 
initial shape? [194] A. Yes. 

XQ. 253. Does that not happen to the head of a 
sleeve in a three-piece coupling ? 

A. Yes; it definitely must happen, but the 
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amount that it is compressed under the loads that 
we are talking about is so insignificant that it won’t 
amount to anything. 

XQ. 254. Will you again make reference, Mr. 
Davies, to Plaintiff’s Exhibit 2, and I direct your 
attention again to the sleeve head angle previously 
described here as an angle one degree to one and a 
half degrees. Does that not provide a clearance at 
the free end of the head of the sleeve greater than 
the clearance at the butt end of the head of the sleeve. 

A. Yes; the clearance at the toe of the sleeve is 
greater than the clearance at the butt end of the 
sleeve. 

XQ. 255. Very well. 

A. I say ‘‘toe’’ because I have been using the 
word ‘‘toe’’ before. 

XQ. 256. Thank you. Let’s use the name ‘‘toe’’ 
then. Suppose, Mr. Davies, instead of having a 
sleeve head angle of one and one-half degrees on the 
exterior of the head we extend the outside surface of 
the head of the sleeve back on a line parallel to the 
inside surface of the nut, beginning at the point 
where the angular pitch provides at the toe the 
greater clearance. Do you [195] follow me? 

A. Yes; I understand. In other words, this line 
that’s known as the sleeve head angle would be 
zero? 

XQ. 257. Yes; that is correct. And spaced at a 
distance from the inside surface of the nut with 
the same amount of clearance as on the toe of the 
head of the sleeve, a. Thats nicht. 

XQ. 258. Under a circumstance like that, Mr. 
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Davies, and providing the recommended torque 
which you refer to as the one used when the coup- 
ling is made up, after making up a coupling of that 
design, would you not have the hoop stress pre- 
viously referred to? A. Yes; you would. 

AQ. 259. And would you not have the same 
position on the toe of the sleeve with respect to ex- 
pansion as you do in the coupling as illustrated in 
Exhibit 2? 

A. The toe of the sleeve would be in the same 
position as it would be, approximately; yes. 

XQ. 260. As it would be if you had a sleeve 
head angle as previously deseribed ? 

A. That is right. 

XQ. 261. And then, therefore, would not a 
coupling without the 14-inch sleeve head angle be 
just as good as good as one with the exterior surface 
of the head cylindrical ? 

A. Would you repeat that question? [196] 

Mr. Beehlerv: Read the question, please. 


(Question read.) 


Mv. Bechler: I will have to re-phrase it. 

XQ. 262. Would not, therefore, a coupling 
without the sleeve head angle, namely, with the head 
of the sleeve cylindrical, be just as good as the 
coupling illustrated in Plaintiff’s Exhibit 2? 

A. No; I don’t think it would be quite as good. 
It would certainly be better than one that didn’t 
have any clearance, but you won’t have quite as 
much contact back on the sleeve shoulder and the 
nut shoulder as you have with the taper. 
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XQ. 263. That contact would be diminished by 
about two-thousandths of an inch on each side; is 
that right? 

A. I don’t know the exact figures, but I would 
say that maybe that could be right. 

XQ. 264. The drawing shows the corner of the 
butt end of the head of the sleeve broken. The 
corner is broken by more than two-thousandths of 
an inch, isn’t it? A. Yes; I would say it was. 

XQ. 265. So that if we reduced the diameter by 
two-thousandths of an inch, we would still have the 
same amount of shoulder to shoulder to contact, 
would we not? 

A. No; because then you have to break the cor- 
ner the same amount and you just move the corner 
break in that [197] much farther. 

XQ. 266. Well, if we broke the corner a less 
amount, then we still have the same amount of 
shoulder to shoulder contact? 

A. Right; but then you wouldn’t have as good 
a fitting, because you wouldn’t have your corner 
broken as much and you would have more stress 
concentration at the corner. 

XQ. 267. Well, then, is it not true that the sole 
advantage of the AN fitting there pictured in sizes 
over 6 exist in providing a sleeve head angle of WW, 
degrees instead of providing a _ corresponding 
amount in clearance on a cylindrical sleeve head ? 
That’s true, isn’t it? 

A. 'That’s the only difference between the—well, 
let me have that question again, please. 
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(Question read.) 


A. Well, the advantage over what? 

XQ. 268. Well, over the AC811 sleeve, for ex- 
ample? 

A. No; because the AC811 sleeve had that same 
sleeve head angle, so the AN has no advantage over 
the 811 for that reason. 

XQ. 269. With respect to the AN sleeve, the 
sole advantage that the AN sleeve has over ai or- 
dinary three-piece coupling is the presence of a 144- 
degree sleeve head angle instead of a corrsponding 
amount of clearance [198] gained by a cylindrical 
exterior ? 

A. Well, that is the only advantage, if you want 
to call it that, but I don’t know of any three-piece 
fitting that does not have the sleeve head angle. I 
mean, you are talking about a hypothetical three- 
piece fitting that would not have the sleeve head 
angle. 

XQ. 270. You also mentioned torque, Mr. Davies, 
and I refer particularly to the torque effect on 
the tube, and you said, if I remember correctly, 
that it was desirable not to have too much torque or 
twist on the tube when the coupling was made up; is 
that correct? A. That is correct. 

XQ. 271. In comparing the torque effect on the 
tube of a tube coupled with a three-piece AN fitting 
and the torque on a tube with a two-piece flared fit- 
ting, on which is the torque greater? 

A. The torque on the tube is greater on the two- 
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piece fitting than it would be on the three-piece 
fitting. 

XQ. 272. You are absolutely certain of that 
statement ? Ae, Vesegisame 

XQ. 273. Just a minute ago, Mr. Davies, if I 
may backtrack a little bit, we spoke of breaking the 
corner on the butt end of the head of the sleeve, and 
you said, I believe, that that was undesirable? 

A. Breaking the corner [199] 

XQ. 274. On the butt end of the head of the 
sleeve. 

A. I didn’t say that was undesirable. I said it 
was desirable. 

XQ. 275. It was desirable to break the corner? 

A. That is right. 

XQ. 276. Fine. Why is it desirable to break the 
corner ? 

A. Well, it’s desirable to break all sharp cor- 
ners, because at sharp corners is where you get 
stress concentrations that cause failure. I mean, 


that’s a standard practice in any machining opera- 
tion is to break sharp corners. 

XQ. 277. Is there stress on an extra corner that 
needs to be broken by breaking the corner? 

A. No; there isn’t, but there would be a stress 
concentration on the nut at that mating internal 
corner, and that has to be filleted, and if that’s fil- 
leted in order to avoid just a point contact at that 
point, it’s necessary to break the corner on the 
sleeve. 

XQ. 278. Thank you. Now, referring once again, 
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Mr. Davies, to Plaintiff’s Exhibit 8, you spoke of 
toe contact. A. Right. 

XQ. 279. And you meant, I beheve, by toe con- 
tact the contact of that portion of the inside of the 
sleeve identified as having the 33-degree flare? 

A. Correct. [200] 

XQ. 280. This morning, I. believe you heard 
Mr. Amon testify to the effect that the 33-degree 
portion was about half as much as the 1814-degrec 
portion; is that correct? 

A. I believe he did say that, although I am not 
sure. 

XQ. 281. Well, is that correct from your own ex- 
perience ? 

A. Well, I will take a look at it. Yes; that’s about 
right. 

XQ. 282. Well, with the toe, then, about one- 
half of the portion of greater angularity, the toe 
portion or the toe contact is then a surface to sur- 
face contact, isn’t 1t? A. Itis. 

XQ. 283. It is not a line contact? 

Pe NOs Ib 1senot. 

XQ. 284. And if a line contact does develop as 
the nut is screwed up, is it not true that the line 
contact, 1f such there be, hes at the angle between 
the 33-degree part and the 18'4-degree part? 

A. Well, no line contact would ever develop with 
the sleeve as it’s shown on Exhibit 8. No actual line 
contact, in other words. 

XQ. 285. You mentioned a digging in of the 
sleeve into the flare? A. That is right. 
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XQ. 286. The digging-in would be at a maxi- 
mum at the junction of those two angles, would it 
not? [201] 

A. No; the digging-in would be on the 33-degree 
surface. That’s where your digging-in would be. 

XQ. 287. You mean, it would be a surface dig- 
ging ? 

A. It would be a surface digging. In other 
words, the 33-degree surface is only about 10 to 15- 
thousandths long. Whereas 10 to 15-thousandths is 
a measurable distance, it is still a relatively small 
distance, and for that reason there would be unit 
pressures on that area, and therefore that area 
would be the part that would dig in. Any line con- 
tact, so-called, is actually an area contact, if you want 
to get down to small enough values. 

XQ. 288. Well, just to correlate our terms, if 
the 33-degree portion is a small area of contact and 
it’s 15-thousandths, then the 184-degree part, 
which is only twice as long, is that small or great? 

A. No; that’s twice as much. 

XQ. 289. Still small, isn’t it? 

A. Yes; the fitting is still small; sure. 

XQ. 290. Right back where we were talking 
with respect to the 33-degree portion on the sleeve, 
as the coupling of Exhibit 8 is drawn up, the toe, 
as you term it, of the sleeve starts to expand, does 
it not? A. That is correct. 

XQ. 291. And as it starts to expand, it tends to 
pull away from the flare, does it not, at the extreme 
end? [202] 

A. lLet’s see what you mean by “pull away from 
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the flare.’’ It’s being pushed 
XQ. 292. It’s being driven away ? 
A. Driven into the flare rather than driven 


away from it. 

XQ. 293. It’s being pushed to a diameter greater 
than it had to start with? 

A. That is right; but, of course, as it’s being 
pushed to that ‘diameter, it’s also being pushed 
downward and digging into the flare. It’s digging 
into the flare, not going away from it. 

XQ. 294. You mean, it digs in as much as it 
spreads; is that right? A. No. 

XQ. 295. So that the angularity of 33 degrees 
does not change ? 

A. No; the angularity of 33 degrees does change. 

XQ. 296. Gets greater? 

A. Gets greater, because the sleeve pivots about 
a point. 

XQ. 297. You were talking also, Mr. Davies, 
about making up a flare with a flaring tool? 

A. Yes. 

XQ. 298. And you said, if I remember correctly, 
that with respect to spring-back there would be as 
much spring-back [203] at the outer extremity of 
the flare as there would be at the base of the flare; 
is that might? 

A. I said first of all there would be practically 
no spring-back to any of the commonly used mate- 
rials that can be fiared, and that if there were any 
spring-back that it would be practically as much at 
the base of the flare as it would be at the toe. 

XQ. 299. And at the base of the flare there is 
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really almost no expansion due to the tool; that is 
right, isn’t it? 

A. Well, there is no expansion right at the base 
of the flare, that is right, but I should have said a 
little short distance up from the base of the flare. 

XQ. 300. Isn’t is true that the more expansion 
you get the more spring-back you are likely to get? 

A. No; not—that’s true as long as you stay 
within the elastic limit of the material, but once you 
have achieved the elastic limit of the material, then 
you get less spring-back than you would if you 
stayed within it. For instance, you could take a 
piece of steel and bend it, and as long as you stayed 
within the elastic limit, it would resume its former 
shape and you get considerable spring-back, but if 
you exceeded the elastic limit by bending the steel 
around your knee to a 90-degree angle, it wouldn’t 
go back at all and you would get practically [204] 
no spring-back. 

XQ. 301. There is something in the middle, 
though, where you exceed the elastic limit but only a 
little bit? 

A. That is right; but once you exceed the elastic 
limit it will not return to its original position. 

XQ. 302. Well, in commercial practice of mak- 
ing flares, do you always exceed the elastic limit of 
the material flared? 

A. Certainly. Otherwise the flare would spring 
back and you wouldn’t have any flare there. It 
would be just the same as it was before. 
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XQ. 303. Well, if you just partially exceeded 
it, you would get a partial spring-back, wouldn’t 
you? : 

A. No; you can’t partially exceed ‘something. 
You either exceed it or you don’t. 

(Discussion, off the record.) 


A. (Continuing): Well, my point was that 
you either exceed the elastic limit or you don’t ex- 
ceed it. If you exceed it, it does not return; if you 
don’t exceed it, 1t does return. 

Mr. Beehler: No further cross-examination. 

Mr. Freeman: Mr. Davies, you are willing to 
waive your signature to the deposition, and I under- 
stand that’s agreeable with Mr. Beehler? [205] 

Mr. Beehler: That is correct. 

Mr. Freeman: And it’s agreeable to me, so it’s 
all agreed. 

Now, this concludes the taking of depositions at 
Cleveland, and I understand you have your notice 
and we will see you in New York City on Tuesday 
morning next? 


Mr. Beehler: That’s fine. 
(Signature waived.) [206] 


Certificate 
The State of Ohio, 
County of Cuyahoga—ss. 


I, William E. Ferris, a Notary Public within and 
for the County and State aforesaid, duly commis- 
sioned and qualified, authorized to administer oaths 
and to take and certify depositions, do hereby 
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certify that the above-named Frederick E. Amon, 
Jr., and Robert Henry Davies, were by me, before 
the giving of their depositions, first duly sworn to 
testify the truth, the whole truth, and nothing but 
the truth; that the depositions as above set forth 
were reduced to writing by me by means of Steno- 
typy, and were later transcribed into typewriting 
under my personal direction, and are a true record 
of the testimony given by the witnesses; that the 
reading and signing of the depositions by the wit- 
nesses were expressly waived by stipulation of the 
witness and counsel; that said depositions were 
taken on Thursday, the 5th day of May, A.D. 1949, 
in the City of Cleveland, County of Cuyahoga, and 
State of Ohio, pursuant to the annexed notice and 
stipulations of counsel herein contained; and that 
J am not a relative or employee or attorney or 
counsel of any of the parties, or a relative or em- 
ployee of such attorney or counsel, or financially 
interested in this action. 


In Witness Whereof, I have hereunto set my 
hand and seal of office, at Cleveland, Ohio, this 18th 
day of May, A.D. 1949. 


/s/ WM. EK. FERRIS, 
Notary Public. 


[Endorsed]: Filed June 22, 1950. 
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NOTICE OF INTENTION TO TAKE 
DEPOSITIONS 


To: Glenn A. Lane, 1151 Los Angeles Stock Ex- 
change Building, Los Angeles 14, California, 
Huebner, Beehler, Worrel, Herzig & Caldwell, 
610 South Broadway, Los Angeles 14, California. 


Sirs: 

Please take notice that on Tuesday, April 26, 
1949, at 10:30 am., the Plaintiff in the above- 
entitled cause will proceed to take the depositions 
on: 


Roland Bergh, Farmingdale, Long Island, 
New York, 

William D. Clark, c/o Repubhe Aviation 
Corporation, Farmingdale, Long Island, New 
York, 


W. Howard Ehmann, c/o Republic Aviation 
Corporation, Farmingdale, Long Island, New 
York, 


Edward M. Greer, ¢/o Greer Hydraulics, 
Tne., 454-18th Street, Brooklyn 15, New York, 
and perhaps others of whom due notice will be 
given, in accordance with the Federal Rules of 
Civil Procedure, before an officer authorized by 
law to take depositions, at the offices of Cravath, 
Swaine & Moore, 15 Broad Street, New York 5, 
New York, when you may attend and cross-examine 
said witnesses if you see fit so to do. 
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The taking of the aforementioned depositions will 
be subject to adjournment from day to day until 
completed. 


Dated this 6th day of April, 1949. 
BAIR & FREEMAN, 


By /s/ WILL FREEMAN, 


By /s/ W. M. VAN SCIVER, 
Attorneys for Plaintiff. 
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DEPOSITIONS OF W. HOWARD EHMANN, 
WILLIAM D. CLARK, EDWARD M. 
GREER, AND ROLAND BERGH 


taken on behalf of the plaintiff in the above- 
entitled action pursuant to notices dated April 6, 
1949, and subsequent stipulation of adjournment 
to the above time and place. 


Appearances : 
For the Plaintiff: 


MESSRS. BAIR & FREEMAN, 
No. 135 South La Salle Street, 
Chicago 3, Illinois, by 


WILL FREEMAN, ESQ., and 
W.M. VAN SCIVER, ESQ., 
Of Counsel. 


For the Defendants: 


MESSRS. HUEBNER, BEEHLER, 
WORREL, HERZIG'& CALDWELL, 
No. 610 South Broadway, 
Los Angeles 14, California, by 


VERNON D. BEEHLER, ESQ., 
Of Counsel. 


STIPULATION 
It Is Hereby Stipulated and Agreed, by and be- 
tween the attorneys for the respective parties hereto 
that the stipulations heretofore entered into during 
the taking of the depositions of Frederick Amon, 
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Jr., and R. H. Davies at Cleveland, Ohio, in the 
above-entitled causes may apply to the depositions 
taken in New York City. 


PROCEEDINGS 
W. HOWARD EHMANN 


having been first duly sworn by Irwin TT’. Shaw, the 
notary public herein, testified as follows: 


Direct Examination 


By Mr. Van Sciver: 

Q. 1. State your full name and residence. [2*] 

A. William Howard Ehmann, 250 Harrison 
Avenue, Mineola, New York. 

Q. 2. By whom are you employed, Mr. Ehmann ? 

A. Republic Aviation Corporation. 

@. 3. Where are they located ? 

A. Farmingdale, New York. 

@. 4. What is your position with that company 
at the present time? 

A. At the present it is service manager. 

@. 5. How long have you been employed by Re- 
public? A. Fourteen years. 

Q. 6. Will you state the positions that you have 
held with the company since you started fourteen 
years ago? 

A. Yes. The first few years were rather scat- 
tered and varied, from draftsman, assistant to 
production manager, assistant to factory manager, 
chief of time study, liaison engineer—in fact, that 
latter one interspersed the others from time to time. 


* Page numbering appearing at top of page of original Reporter's 
Transcript of Record. 
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Then, in approximately 1939, I became assistant 
executive engineer for a period of approximately 
three years. That was followed by chief service 
engineer, by assistant service manager, and by serv- 
ice manager. 

Q. 7. And your present position is se1'vice mana- 
ger; is that correct? A. That is. [3] 

Q. 8. Could you state briefly what some of your 
duties and work involved? Were you assistant ex- 
ecutive engineer ? 

A. Yes. Generally, it was a matter of contact 
with the designing forces of the engineering de- 
partment. The larger part of the job was one of 
personnel administration, in hiring, firing, and so 
forth. Tlowever, along with that were also other 
duties, such as the cost control] of the designing end 
of it, which meant that we did have proposals to 
the Air Forces, all of which had to be priced out; 
changes that would come on through would also 
have to be evaluated. All of which did keep me in 
fairly close contact with the design. 

@. 9. Could you state some of your duties and 
work in your position as chief service engineer ? 

A. As chief service engineer, there were several 
phases of our activity that came under my control. 
The spare part situation was one; another was 
handbooks—in other words, the technical orders, 
operating, maintenance, repair. And the third func- 
tion was one of corrective action, investigation of 
unsatisfactory conditions and their correction 
through the engineering department, recommenda- 
tions for such corrective action. 
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Q. 10. During the war you were the chief serv- 
ice engineer for Republic; is that correct? [4] 

A. That’s right. 

@. 11. And did you receive any reports con- 
cerning unsatisfactory conditions in the field? 

A. <All reports that came to the company, either 
through Air Forees channels or through our own 
service representation in the field, were processed 
through the Service Engineering Division. 

Q@. 12. Did you receive reports from all domestic 
installations—that is, in the United States? 

A. Yes, we received unsatisfactory reports— 
that is, commonly known as URs—from all domes- 
tic bases of the Air Materiel Command. In addi- 
tion to that, we of course had wide coverage 
through service representatives and regular reports. 

Q. 13. How about foreign countries? 

A. Because of censorship we did not have the 
full supply of URs coming on through. However, 
we did have fair coverage from service represent- 
atives. 

Q. 14. That was your own service people of 
Republic ? 

A. In their letters; and, of course, upon their 
visits home, we would propose 

Mr. Beehler: May I interrupt for just a min- 
ute, and ask you what UR stands for? 

The Witness: Unsatisfactory report. [5] 

Mr. Beehler: Thank you. 

The Witness: Which, incidentally, is an Air 
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Materiel Command or Air Forces standard, used 
by all commands of the Air Forces. 

Q. 15. And received by all companies? 

am Yes; that’s*true: 

Q. 16. Now, you became service manager in 
1945. Just what was the change-over in the organi- 
zation, as far as Republic was concerned ? 

A. May I just correct that? In 1945 I became 
assistant service manager. 

Q. 17. I see. 

A. And at that time it was a merger between 
the Service Engineering Division of the engineer- 
ing department and the then service department; 
and in that instance I became assistant service man- 
ager instead of chief service engineer. Approxi- 
mately one year after that I became service 
manager over the entire installation. 

Q. 18. In your work and duties did you have 
any experience insofar as hydraulic systems and 
fuel systems on airplanes were concerned ? 

A. Yes. That was the work of the position. 

Q. 19. And are you familiar with hydraulic 


systems ? A. Iam. [6] 

Q. 20. With Fuel systems, oxygen systems on 
planes? A. Yes. 

Q. 21. Are you familiar with the fittings that 
were used on those systems? Av. Toeratnne 


Q. 22. Are you familiar with the AN type fit- 
ting? A. Lam. 

Q. 23. I hand you a drawing which is in evi- 
dence as Amon Deposition Exhibit 2, and ask 
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you if that is an exemplification of the type of fit- 
tings that were used on Republic planes in hy- 


draulic systems and in fuel lines. A. It is. 
Q. 24. Is that an exemplification of an AN fit- 
ting? A.” ltis that 


Q. 25. Do you know approximately how many 
of the fittings, as shown in Exhibit 2, were used on 
some of the planes which Republic manufactured ? 
Hirst you might give us a few of the types of planes 
manufactured by Republic durmg the war, and 
some approximation of the number of AN flared 
fittings that were used on some of those planes. 

A. The major production of aircraft during the 
war was the P-47. 

Q. 26. How many of those did you manufac- 
ture, if that is not confidential ? [7] 

A. Well, I don’t believe it is. Something over 
15,000 airplanes. Since that time we have manu- 
factured or produced the If-84. 


(Discussion off the record.) 


Q. 27. Just approximately how many fittings of 
the AN type were used on the P-47? 

A. Without counting them, I would estimate in 
the neighborhood of some three hundred on the 
P-47; more on the F-84. The systems have grown 
more complex. More systems have been added. And 
I would say that the F-84 has upwards of 500. 

Q. 28. Could you tell just briefly what types of 
systems, and the things that are accomplished by 
them, are used on these planes, like the P-47— 
that is, what does the hydraulic system do? 

A. The hydraulic system in the P-47 is actually 
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a motivating force for retracting the landing gear 
and extending the landing gear, for operating the 
landing flaps, for operating the cow] flaps. Well, I 
believe that about covers it. 

Q. 29. How about the dive brakes ? 

A. There is no dive brake on the P-47. There 
was, however, and is on the F-84. On the F-84 you 
have that added load on the hydraulic system, plus 
the aileron boost control, [8] which particular con- 
trol amplifies the pilot’s manual force on the stick, 
to give him a greater force-out at the ailerons for 
the maneuvering of the airplane. 

@. 30. Did you receive these unsatisfactory re- 
ports, the URs, with respect to hydraulic systems? 

A. Yes. 

Q. 31. And did that inelude any fitting or tub- 
ing failure? 

A. There were no URs or reports from service 
representatives, to my knowledge, which covered 
the actual fitting. There were, however, unsatisfac- 
tory reports and reports from our representatives 
in the field on the installation of these fittings. In 
other words, the human element entered into it. It 
might have been a case of over-torquing of the nut, 
pulling up too tight, or a case of improperly sup- 
porting the line, improperly flaring the tube on as- 
sembly of the fitting, either insufficient flare or too 
large or too thin a flare. And that can happen at 
any time where you are using soft material of that 
sort and spin it or press it. 

Q. 32. What has been the experience of Repub- 
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lic with respect to the AN fittings—that is, on your 
unsatisfactory reports? 

A. Well, from the absence of unsatisfactory re- 
ports, and from the fact that we have had no bad 
experiences with the fittings themselves, I would 
say that they were entirely [9] satisfactory. 

@. 33. Incidentally, could you tell us whether or 
not you are an aeronautical engineer ? A. Yes. 

Q. 34. You are? 

A. Yes, a Bachelor of Science in Mechanical 
Engineering, majoring in aeronautical engineering. 

Q. 35. In what college? 

A. New York University, Daniel Guggenheim, 
School of Aeronauties. 

Mr. Van Sciver: I think that is all. 


Cross-Examination 
By Mr. Beehler: 


XQ. 36. Mr. Ehmann, during the period 
wherein you received reports, UR reports, on the 
AN fitting, were the 811 series fittings used also by 
Republic? 

A. They preceded it. If I remember rightly, 
they preceded 

XQ. 37. Do you recall when you stopped using 
the 811 series? 

A. I believe it was approximately 1943—in there 
somewhere; I can’t be certain of my dates. 

XQ. 38. What were the UR reports, if any, that 
came in in relation to the 811 series fittings? 

A. I believe in the case of leakage. [10] 
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XQ. 39. Can you recall what particular face 
of the fitting received the complaint that made the 
leakage ? 

A. I believe it was the pipe thread on it. 

XQ. 40. Since your acquaintance with the use 
of fittings by Republic aircraft, have there been 
any triple fittings used other than either the 811 
series or the AN series? 

A. I know of none. 

XQ. 41. With respect to either the 811 series or 
the AN series, have any of the UR reports been 
econeerned with the locking of the sleeves in the 
nuts? A. Ihave seen none. 

Mr. Beehler: That is all. No further questions. 

Mr. Freeman: Are you willing to waive your 
signature to this deposition, if it is agreeable also 
to Mr. Bechler, counsel for the defendants? 

The Witness: I am. 

Mr. Beehler: That is satisfactory. 


(Whereupon, at 10:50 a.m., the taking of the 
deposition of W. Howard Ehmann was con- 
cluded.) 

SIGNATURE WAIVED. [11] 
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having been first duly sworn by Irwin T. Shaw, 
the notary public herein, testified as follows: 


Direct Examination 
By Mr. Freeman: 


Q. 1. Will you please state your name? 

A. William D. Clark. 

Q. 2. Where do you reside ? 

A. 115 Clinton Avenue, Mineola, New York. 

Q. 3. By whom are you employed ? 

A. Republic Aviation Corporation. 

Q. 4. And when did you commence your em- 
ployment with that company ? 

A. July 21, 1939. 

Q. 5. In what capacity were you first employed ? 

A. Draftsman in the engineering department. 

Q. 6. Is that with respect to any particular type 
of drafting work in the engineering field ? 

A. Yes. That was in the landing gear group, in 
the hydraulic section of the landing gear group. 

@. 7. What is meant by “landing gear’’ with 
respect to planes?—just for the purpose of the 
record. [12] 

A. Well, that would be the wheels and the shock- 
absorbing mechanism attached to the wheels to ab- 
sorb the shock on landing after coming down from 
being airborne. 

Q. 8. Then the landing gear is that structure, 
including the wheels, upon which the plane lands 
from a flight? A. That’s right. 


1116 The Parker Applrance Co., etc. 


(Deposition of William D. Clark.) 

Q. 9. And the landing gear structure is the 
mechanism that is sometimes moved inwardly within 
the body portion or the wing portion of the plane, so 
as not to interfere during flight? 

A. That’s right. It’s usually retracted after 
takeoff, and extended for landing. 

Q. 10. And what is the mechanism, just briefly, 
by which the landing gear is retracted or let down 
and moved back up into the plane proper? 

A. There is a landing gear hydraulic retracting 
evlinder which is operated by the hydraulic system 
through a selector valve. This selector valve, of 
course, is in the aeroplane so you can select up or 
down on the gear. 

Q. 11. And this selector valve is under the con- 
trol of the pilot? A. That’s right. 

@. 12. And the landing gear mechanism and the 
structure by which it is retracted—that is, let down 
or raised—is [13] operated through the instrumen- 
tality of hydraulics? A. That’s right. 

Q. 13. In other words, hydraulics is the motivat- 
ing force? A. That’s right. 

Q. 14. How long were you in the engineering de- 
partment as a draftsman in the landing gear group 
of Republic Aviation Corporation ? 

A. I was in that group about two vears. 

Q. 15. That would bring it to about 1941? 

A. About 41. 

Q. 16. In 1941, or after vou left the engineering 
department as a draftsman, what department did 
vou go into? 
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A. I went to work for Mr. Bergh, who was then 
chief hydraulics engineer, as head of the engineering 
research laboratory, the hydraulic end of it—in 
other words, the hydraulic research laboratory. 

Q. 17. And what was your particular work then 
in the hydraulics lab? 

A. TI was charged with the testing of hydraulic 
cylinders, landing gears, valves, and all of the com- 
ponents that go into a hydraulic svstem, to prove 
their worth, whether they were good or bad, or of 
good design or of bad design, and so forth. [14] 

Q. 18. While in the hydraulics lab did you have 
occasion to test the equipment under conditions sim- 
ulating that which might be involved in an actual 
airplane? 

A. That was one of the functions of the labora- 
tory. We had to make parallel installations in the 
laboratory—the same as it would be in the airplane. 

Q. 19. What do you mean by ‘“‘parallel installa- 
tions’’? 

A. Well, an installation similar to the aircraft 
installation. 

Q. 20. In other words, comparable? 

A. Comparable. And prove that out in the lab- 
oratory before we flew it, if possible? 

Q. 21. And in the hydraulics lab what was your 
practice with respect to simulating flight conditions ? 
Did you just proceed as you might in a flight, or 
did you proceed to test at excess pressures ? 

A. Well, in the laboratory we always would op- 
erate at airplane operating pressures. We would 
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load the gears with lead weights to simulate the air 
loads that might be encountered in flight, to make 
sure that our pressures and our equipment were 
adequate to raise and lower the gears under those 
flight conditions, and all cylinders and tubing, and 
so forth, had to be pressure tested to a specified Air 
Force specification of a proof pressure which was 
above your [15] normal operating pressure. And 
then it also had to be tested up to an ultimate burst 
pressure to determine whether or not the design was 
practical and was meeting specifications. 

Q. 22. You mentioned tubing in your last answer. 
Is that the tubing by which the hydraulic fluid is 
transmitted from one source to another source? 

A. That’s right. 

Q. 23. How were these tubes connected up to 
the control mechanism at one end and the instru- 
mentality, which was to be operated, at the other 
end? What was used to make that connection ? 

A. Well, we used the flare tube and nut, sleeve, 
and fitting, which I beleve you call the Parker 
fitting. 

Q. 24. Now, you said ‘‘flared tube.’’ 

A. Flared tubing. 

Q. 25. Just for the record, that is a flare, some- 
what funnel shaped, formed from one end of the 
tube? A. That’s right. 

Q. 26. And then, on that tube you said there was 
a Parker fitting or Parker type fitting, comprising 
a nut, body, and sleeve? A.» Thats mght 

Q. 27. And through the instrumentality of the 
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nut, body and sleeve—you correct me if I misstate 
it—the tube was [16] actually connected up to the 
instrumentality to be operated ? 

A. That’s correct. 

@. 28. And I take it the same thing existed at 
the opposite end of the tube where you had a selec- 
tor control or valve as in the case of your retractable 
landing gear? 

A. That is correct. Each tube assembly had two 
fittings on each end—one on each end. 

Q. 29. In this testing department that vou were 
in as early as 1941, how long were you in that par- 
ticular division of your company ? 

A. I was in there about up to 1943, I think it 
was—about two years. 

Q. 30. When you simulated, as you have testi- 
fied, the operating conditions of the plane, particu- 
larly in the hydraulics field, did you have oceasion 
to use the Parker type fittings in your test labora- 
tory ? 

A. We used them entirely, in fact, in the labora- 
tory. We had no other type. 

Q. 31. When you say ‘‘We used them,’’ does 
that mean that you personally had occasion to use 
them ? A. That’s right. 

Q. 32. In other words, you did the manual or 
physical work in connection with making up these 
tests ? A. That’s correct. [17] 

Q. 33. In other words, the get-ready ? 

A. That’s night. 

Q. 34. Were these fittings used once and dis- 
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carded, or what are the facts with respect to the 
fittings? 

A. No. Usually in the laboratory we would have 
certain stock fittings that were designated for the 
laboratory; and we would use the same fittings 
probably over and over and over again in all differ- 
ent sizes. We had a stock of fittings in about six 
or eight different sizes. And those fittings were used 
not on one test but in several tests, as long as the 
fitting was usable. By that I mean if somebody 
hadn’t knocked the threads when tightened by the 
wrench, or something like that, the same fittings 
we used probably five or six hundred times. 

Q. 35. On the different flares? 

A. On the different flares, the different tubings, 
the different units, and so forth. 

Q. 36. So the fittings were in fact re-used and 
used over again? A. That’s right. 

Q. 37. Did you require as good a fitting, after 
they were used a dozen times, as when you were 
making the first installation with the fitting? 

A. Oh, yes. [18] 

Q. 38. And what was your experience with the 
re-use of the Parker type fitting? How did they 
stand up? What did they do? 

A. They stood up very well. Of course, we were 
more apt to use steel fittings of this type than 
aluminum fittings, due to the fact that after the test 
you would throw a fitting back in the stock drawer, 
and aluminum, of course, or Dural would have the 
threads buggered out or scratched, and the flare 


vs. Irvin W. Masters, Inc., ete. Lipa 


(Deposition of William D. Clark.) 

would be scratched. So we used a lot of steel fittings 
for the simple reason that they didn’t score up so 
easily under laboratory conditions. Of course, there 
they got very hard usage. But they were always 
satisfactory up to the poimt where some physical 
damage would oceur by mishandling. 

Q. 39. And that was proper use of the fittings 
which permitted their re-use many times? 

A. That’s mght. 

Q. 40. In connection with these tests that you 
made on hydraulic cylinders, and the like, where 
you used tubes and fittings of the kind here involved, 
which would burst first—the cylinder or the fitting? 
In other words, which would give way first? 

A. Well, in all cases when you are going to make 
a test of that type, of course, you pick the proper 
size of [19] fitting and the proper wall tubing. 
When you are running a burst test, you design for 
the cylinder to go to its maximum without any 
breakage on other components, and the cylinder 
would always go first. 

Q. 41. In other words, the fitting, including its 
gripping or retaining of the flare of the tube, would 
stay put—using that language—and would so stay 
even though the hydraulic cylinder might burst? 

A. That’s correct; that’s right. 

Q. 42. You were talking a minute ago about the 
hydraulic cylinders bursting. Can you give me the 
range of pressures which were used when you made 
tests—that is, pounds per square inch? 

A. Yes. We operated at that time on a one 
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thousand pounds per square inch hydraulic pres- 
sure, and we had a proof pressure on the cylinder 
of 1,500 pounds. Then we had a burst pressure of 
2,900 pounds. 

Now, the 1,000-pound system—tubing, fittings, 
cylinders and valves, and so forth, should not fail 
below 2,500 pounds, although we were only operating 
normally at 1,000 pounds. And I remember on the 
P-A7 main landing gear—the nomenclature is now 
F-47—the burst pressure on those ran up to 4,500 
PST before the cylinder burst. That’s pounds per 
square inch. So we had a good margin of safety on 
that. [20] At that time the fitting and the tubing 
held up to that pressure, and the cylinder was the 
first to fail. 

Q. 43. You mentioned the P- or I-47. That was 
a plane manufactured by Republic Aviation for 


the Government? A. That’s correct. 
Q. 44. And were the Parker type fittings used in 
those planes? A. Yes. They were. 


Q. 45. To your personal knowledge? 

A. Yes, they were. 

Q. 46. Do you have any estimate with respect to 
the number of fittings of the kind here involved that 
were actually used in a P-47? 

A. Well, of course, they were used in several 
systems. I would say probably 350 to 450—around 
there somewhere. 

Q. 47. In other words, if you had, say just in 
rough numbers, 300 fittings, that would mean you 
were coupling at least 150 tubes? 


— eer 
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A. That’s correct, yes. 

Q. 48. In other words, fittings usually are twice 
as many as tubes? 

A. That’s right; one tube assembly amounts to 
two fittings and one tube. 

Q. 49. That is the usual arrangement. There 
might be [21] certain exceptions in cases of that 
kind? A. That’s right. 

Q. 50. And I am correct, am I not, that your 
company manufactured P-47s by the thousands? 

A. Yes. I think we finally ended up at the end 
of the war with about 15,000 airplanes? 

Q. 51. Now, you have carried us up to about the 
early part of 1943, while you were in charge of the 
hydraulics testing in the hydraulics lab. Did you 
continue to stay in that department, or what was 
your next step in the company? 

A. After I was in the lab, I went over mto 
service liaison engineering. I was a service liaison 
engineer, which consisted of close haison between 
the engineering department and the service depart- 
ment. In that capacity, as failures would be re- 
ported from the field on operational aircraft, which 
were failures due to some engineering or bad instal- 
lations in production, and so forth, it was my job 
then to advise the engineering department of such 
failures and try and get those things corrected on 
airplanes in production at that time so that the 
same failure would not recur again on subsequent 
aircraft. 

Q. 52. In other words, you translated what hap- 


v 


pened out in service back to engineering ? 
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A. That’s correct. [22] 

Q. 53. So that the corrections might be made? 

A. I was more or less in the hydraulic end of it, 
the hydraulic specializing end of it. I think we had 
several service liaison engineers at the time. I have 
been from that time on, when I left the hydraulic 
laboratory, more or less of a hydraulics specialist ; 
T have specialized in aircraft hydraulics. 

Q. 54. So even while liaison engineer between 
service, on the one hand, and engineering on the 
other, you were still specializing in hydraulics? 

Deeihnat’s commecr 

Q. 55. And in the kind of hydraulics that had 
to do with the landing-gear mechanism and the flap- 
operating mechanism ? A. ‘That’s*right. 

@. And is it also true that as a haison engineer 
you just carried on that which you were in fact 
doing while with the test laboratory ? 

A. That’s correct—only not nm the manual man- 
ner which I worked in the laboratory. 

Q. 56. Is it fair for me to say that as a liaison 
engineer you were coordinating service problems 
with engineering? A. That is correct, yes, sir. 

Q@. 57. Now, are you still in that department ? 

A. Well, that department was consolidated, 1 
believe. [23] At that time service engineering came 
under the service department, but it was a little 
disconnected, and they made a clarification of the 
job and designated it as a definite function of the 
service department. 

I went then into the service department, in which 
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I had been more or less at the time as a service 
engineer. I believe that was about a year or so later, 
when I first went in. 

Q. 58. In other words, you were a liaison en- 
gineer about a year? A. That’s correct. 

@. 59. Thereafter, your work there was con- 
solidated with service and service engineering? 

A. That’s correct. 

Q. 60. And have you remained in that 

A. I remained in the service department until 
about 1943 or 744, and then I went back into en- 
gineering to design the I-84 hydraulic system. At 
that time there didn’t seem to be any competent 
hydraulic—I don’t say ‘‘competent’’—but probably 
any man free to design the F-84 hydraulic system. 

Q. 61. When you say ‘“‘any man free,’’ you are 
referrmg now to the people employed by Republie 
Aviation ? 


A. That’s correct—and by their own engineering 
department as hydraulics men or hydraulies design- 
ers. So I actually [24] transferred back into en- 
gineering from the service department; and for a 
period of about a year and a half I was working on 
the design of the hydraulic system for the F-84. 

Q. 62. And the I-84 is a plane that is just 
now 

A. It is at the moment in production iy devas 
public. 

Q. 63. And that plane employs the hvdraulie 
svstem which you designed for its use? 

A. That is correct, sir. Much more complicated, 
however, than the F-47 system. 
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Q. 64. In other words, the hydraulics were much 
more complicated ? A, Ghat’s cormect, 

Q. 65. The problems were a little tougher? 

A. Much tougher. 

Q. 66. Now, let me hand you an exhibit drawing 
which has been marked Plaintiff’s Exhibit No. 2 
(Amon deposition), and I will ask you to look at it 
and tell me whether you recognize that as a Parker 
type fitting ? 

A. Yes, that’s a Parker type, correct. 

Q. 67. Now, you testified that these fittings 1e- 
quired assembly and disassembly while you were im 
the testing laboratory. Is it likewise true that they 
require assembly and disassembly in actual plane 
installations ? 

A. Yes, they do. Of course, they aren’t as- 
sembled and [25] disassembled as much. Once they 
are installed in the airplane, unless something goes 
wrong with an operational mit, why, the unit has 
to be removed and replaced by another unit. 

Q. 68. So that when you say an operating unit 
or an operation unit, if something goes wrong with 
it, that requires a substitution or a new unit to re- 
place it, which necessitates disconnecting the tube 
leading to that unit through the medium of the 
hitimg., correct? A. That’s correct. 

Q. 69. And then that fitting is re-used with the 
new unit that is installed in place of the unit that 
has been taken off? A. That’s correct. 

Q. 70. And I take it that you require the same 
precision fitting or characteristics of the fitting when 
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you install the new unit as was required when the 
old unit was in use? A. That’s nght? 

Q. 71. In other words, pressures are the same 
and operating conditions are substantially the same? 

A. ‘That’s correct. 

Q. 72. I call your attention to the sleeve on 
Plaintiff’s Exhibit 2 (Amon deposition), and will 
ask you if there is any advantage in providing an 
angle on that sleeve so that it tapers from its heel 
towards the nose? [26] 

A. You mean this external angle here (indieat- 
ing) ? 

Q. 73. Yes. 

Mr. Freeman: Let the record show the witness 
has pointed to the external angle marked ‘‘sleeve 
head angle.’’ 

A. Yes, that’s quite important. In fact, if that 
angle wasn’t there, much as shown, the nut might 
have a tendency to gall on the nut itself. The sleeve 
in the nut would have galling between the sides of 
the sleeve. But I remember that its main function, 
from the way it was used, was to give it hoop ten- 
sion. It gives it hoop tension whereby, when the nut 
is tightened up on the fitting, this lower end of the 
sleeve is allowed to flex out without the end of the 
sleeve gouging into the flare on the tube. It gives 
the sleeve a certain amount of flexibility under its 
compression load from the nut. It prevents the 
scoring or the lining of the tube flare so it doesn’t 
imbed itself in the tube flare. 

Q. 74. Now, just so the record is straight, when 
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you talk about tightening the nut, you are now talk- 
ing about the member illustrated on Plaintiff’s Ex- 
hibit No. 2 (Amon deposition) as the ‘‘nut’’? 

A. That’s mght. I am talking about this nut 
right here (indicating), which pulls up against the 
sleeve and pulls the flare against the fitting. 

Q. 74. And where is the engagement between the 
nut and the [27] sleeve? 

A. That would be on the shoulder of the sleeve 
and the shoulder of the nut, where we would get our 
engagement between the sleeve and the nut. It would 
be on the shoulder of each. 

Q. 76. And those parts are marked on Plaintiff’s 
Exhibit No. 2 (Amon deposition) ‘‘sleeve shoulder’’ 
and ‘‘nut shoulder’’; correct ? 

A. That’s correct. 

Q. 77. Now, as the nut is brought home or put 
under load, did I understand you to say that the 
lower end or the nose end of the sleeve springs 
shehtly outwardly or is put under tension? 

A. That’s correct. 

Q. 78. Is that what you meant by ‘‘hoop ten- 
sion’’? 

A. That is what J meant, yes; so you could get 
full surface contact of the inside sleeve angle against 
the flared tube; so you would get full surface con- 
tact and not just point contact of this edge here of 
this sleeve. It allows it to move out and get full 
surface contact rather than just point contact. 

Q. 79. And the movement is greater, or the ex- 
pansion is greater at the lower end of the sleeve 
than at the region of contact or the shoulder? 
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A. That’s right. This section at the lower end, 
of course—the section through there (indicating )— 
is much smaller [28] than the section through your 
shoulder, so that under load, and especially on a 
conical surface such as this where you would pull 
down and it would tend to move out, expand out, 
so that it will be allowed to expand out and engage 
on a full surface. 

Q. 80. So that you get the necessary gripping 
contact between the sleeve and the flare to insure a 
proper fitting? 

A. That’s right—surface engagement. 

Q. 81. And as you have said, that is because of 
the angle on the outside of the sleeve? 

A. That is correct. 

Q. 82. Now, when you have the expansion or 
extension, using any term that you have just men- 
tioned, what would happen if the sleeve actually 
galled the inside of the nut when you disassembled 
the parts? 

A. Well, if this angle wasn’t there, if the sleeve 
angle wasn’t there, when you pull down on there and 
this did expand or move out, the sleeve moved out, 
you would get galling between the sleeve and the 
nut; and when the nut was removed, or when you 
wanted to take the fitting apart, this sleeve would 
turn with the nut, in turn scoring the tube flare, 
grooving the tube flare and actually ruining the tube. 
You would have to replace it because of bad scoring. 
And that also relieves that condition, by having that 
sleeve head angle [29] in there. 
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Q. 83. In other words, it is desirable to permit 
the nut to be removed with respect to the sleeve 
without it actually rotating the sleeve on the flare? 

A. That’s right. 

Q. 84. Now, you mentioned scoring, and you said 
the tube couldn’t be reused. Is there any danger or 
any hazard brought about by scoring of the tube? 

A. Yes, definitely. When the flare is scored or 
erooved, that offers a potential failure at that point, 
the same as cutting through the tube or through the 
flare. Under pressure pulsations this scoring would 
become greater and greater until you would get a 
subsequent failure of your tube flare. 

Q. 85. By ‘potential failure,’’ do I understand 
that that is setting up a condition which ultimately 
may bring about a hazardous condition ? 

A. That is correct—a tube failure with subse- 
quent loss of hydraulic fluid and an emergency con- 
dition being presented as far as the hydraulic system 
is concerned. 

Q. 86. So that it is desirable to make the instal- 
lation or reinstallation, when the fitting is reused, 
without scoring or marring the flare itself? 

A. Whenever we have a tube, a fitting taken 
apart and [30] a new unit put in the system, that is 
one of the points of inspection—that the tube flare 
shall always be reinspected before assembly of the 
new unit. 

Orsi. soo vial iim the event it is scored, that 
tube and the flare thereon is no longer reusable? 

Ay "Theas) correct: 
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Q. 88. So that the removal of the nut, which is 
necessary when you separate a fitting, must not jam 
with the sleeve? A. That’s right. 

Q. 89. Now, you used the word ‘‘gall.’’ Do you 
mean that the sleeve and the nut rub against each 
other, or score or mar or scratch? 

A. That’s right—it is a mark due to friction, a 
score-mark due to friction on tightening. 

Q. 90. That’s really excessive friction? 

A. That’s excessive friction. 

Q. 91. If the nut jams with the sleeve, then the 
friction or the scoring takes place between the 
sleeve and the flare of the tube? 

A. The tubing. 

Q. 92. And that-in turn, if such does happen, 
precludes the tube from being reused? 

A. That’s right. 

Q. 93. Or if reused, sets up a potential hazard or 
potential [31] failure? 

A. A potential hazard. If it isn’t discovered, it 
may be reused; and if it’s reused, you have a point 
of potential failure. 

Q. 94. Is it desirable that the nut shoulder and 
the sleeve shoulder overlap as much as possible? 

A. Oh, yes, that’s very necessary. 

Q. 95. Is that to give the necessary strength to 
the parts, one with respect to the other? 

A. That’s right. If you only had hairline con- 
tact between the shoulder of the nut and the shoulder 
of the sleeve, your sheer section through the nut 
shoulder would be less; your centering character- 
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istics of the sleeve in regard to the nut when pulled 
down on the thread would be less; and your com- 
pression area would be less, which is dangerous un- 
der high pressures. You want as mueh thickness 
through there as possible and as much engagement 
between the sleeve nut and the sleeve as possible, 
without too much weight, of course. 

Q. 96. Did I understand vou to say “‘without too 
much weight’’? 

A. Well, that has to be considered in aireraft, of 
course. We can’t be putting in fittings over-sized, 
sections that are over-sized. That eomes in the de- 
sign of any part of aireraft—that weight is a definite 
factor. [32] 

Q. 97. As you say, it is desirable to have the 
maximum contact. between the sleeve shoulder and 
the nut shoulder, but you still want to permit the 
nose end of the sleeve to swing outwardly in order 
to get hoop tension without affeeting the shoulder 
eontact ? A. That’s right. 

Q. 98. And does the fitting that is exemplified by 
Plaintiff’s Exhibit No. 2 (Amon deposition), the 
Parker type fitting, do just that? 

A. Yes, I would say it did. 

Q. 99. Now, the statements that you have made 
and the explanations that you have here made, have 
been from your actual experience and knowledge in 
the use of these fittings? 

A. That’s correet, sir; yes, sir. 

@. 100. What might happen if there is in faet 
some scoring between the sleeve shoulder and the 
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nut shoulder? Is that hazardous or does that set up 
any potential failure? 

A. Well, it would, on assembly and disassembly, 
because the sleeve would rotate with the nut, in turn 
scoring the tube in one case; and in fact that’s the 
prime factor of having the nut rotate on the sleeve 
and the sleeve not rotate on the tube. 

Q. 101. However, if there was some scoring be- 
tween the shoulder of the nut and the shoulder of 
the sleeve, would that [83] in any way impair the 
actual fitting from functioning as a sealing member? 

A. No. 

Q. 102. And there would not in fact be any real 
hazard set up due to that type of scoring? 

A. No, there would be no hazard there. 

Q. 108. As I understand it, where you have to 
keep away from scoring is on the tube proper? 

A. That’s right. 

Q. 104. Adjacent to the flare? 

A. That’s right; there should be no rotation be- 
tween your sleeve and your tube; the rotation should 
be only between your nut and your sleeve. 

Q. 105. Now, you mentioned hairline contact or 
narrow contact between the sleeve shoulder and nut 
shoulder. Is there any advantage with respect to 
spreading the friction between the nut and the 
shoulder of the sleeve over a greater area by having 
maximum contact? 

A. Yes, there is. Of course, now, with hydraulic 
svstems we get into a little different condition than 
we do with, let us say, an oxygen system where the 
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same fittings are used. In an oxygen system there 
can be no oil adjacent to the fitting or on the fitting. 
In a hydraulic system you have oil. As a rule, you 
have to lubricate your units with [384] hvdraulie oil 
and flush them before installation. In a hydraulic 
system there would be oil present between the nut 
and the sleeve when installed, and that gives us 
an ideal condition as far as friction is concerned be- 
tween the nut shoulder and the sleeve shoulder. But 
now I speak of the oxygen system, where there can 
be no oil whatsoever. The nut and the sleeve are 
of two different materials. When you have two dit- 
ferent materials in friction, the wider surface you 
have the less possibility you have of the harder 
material embedding itself into the softer material. 
In the case of this fitting here, you have two differ- 
ent materials, and it is necessary to have as wide a 
contact as possible at the point of engagement. 

You see, there are several different conditions you 
have to meet; and in all cases, regardless of whether 
the fitting is oiled or not oiled, the wider surface 
contact you have between the sleeve and the nut, the 
more desirable it 1s. 

Q. 106. Are you familiar with the type of fitting 
wherein the sleeve has a double angle, or what is 
sometimes called a differential angle, between the in- 
side of the sleeve and the outside of the flare? 

AL NAGS. 

Q. 107. And have you used such fittings? 

A. Yes, we have used those, too. 
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Q. 108. Does that bring about contact between 
the flare and [85] the nose end of the sleeve first? 
A. Would you mind putting that question to me 
again? 


Q. (Q. 108 read by reporter as recorded.) 


A. Yes. 

Q. 109. And as the nut is tightened or put under 
more torque, the space between the sleeve and the 
outside of the flare diminishes ? 

A. That’s right. 

Q. 110. So that you go from what might be 
called a narrow or line contact to a greater or sur- 
face contact ? 

A. Surface contact, that’s right, with a little bit 
more flexibility than you have in the other one. 

Q. 111. And when you said ‘‘with a little bit 
more flexibility than you have in the other one,’’ you 
were then referring to the type shown in Plaintiff’s 
Exhibit No. 2 (Amon deposition) as ‘the other 
one’’; correct ? A. That’s correct. 

Q. 112. In other words, if you over-torqued the 
type of fitting as shown in Plaintiff’s Exhibit No. 8 
(Amon deposition), what would happen—a small 
amount of over-torquing ? 

A. You would probably get some embedding in 
the tube flare itself. 

Q. 113. In other words, the sleeve would embed 
somewhat in the tube flare? [36] 

A. That’s right. 

Q. 114. But would that bring about any hazard- 
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ous condition ? 

A. Not unless it was done several times—re- 
assembled and disassembled. 

Q. 115. In other words, the differential angle 
gives you a little bit of flexibility ? 

A. That’s right; it gives you more flexibility on 
installation. 

@. 116. So you can over-torque ? A. Yes. 

Q. 117. Of course over-torquing to the extent of 
ruining the fitting or the flare would be just too bad? 

A. That’s right; but it isn’t as bad with this two- 
angle fitting or two-angle sleeve. In fact, in my ex- 
perience, it’s a much better sealing medium. 

Q. 118. In other words, it gives you line contact 
or narrow contact first, and then greater 

A. And greater surface contact. 

Q. 119. When you say from your experience, I 
then take it that you have actually observed the op- 
eration of fittings of the kind shown in Plaintiff’s 
Exhibit 8 (Amon deposition) and have actually used 
them ? A. That’s correct. 

(). 120. You have used them both in the testing 
laboratory [37] as well as observing their operating 
characteristics as an engineer, and have seen them 
in use on planes? A. That’s right. 

Q. 121. Now, while you were in the service en- 
gineering, did you get any reports with respect to 
the operations of planes involving hydraulic sys- 
tems ? 

A. Yes, that was my function in the service de- 
partment as the hydraulics specialist, let us say. 
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During the war all of the unsatisfactory reports 
that came into the service department from the 
using activities were separated in their different 
eategories as power plant, hydraulics, fuel, arma- 
ment, and so forth; and all of the hydraulic URs, 
as we called them—unsatisfactory reports we call 
‘‘URs’’—were handed to me to find out what caused 
the failure, whether it was the fault of manufacture 
or whether it was the fault of a material failure, 
to determine whether it was due to misuse by the 
using services, and determine the cause, corrective 
action to be taken, and answer that UR to the Air 
Materiel Command to their satisfaction. 

Q. 122. You said these reports came to you. 
Were those reports only from the United States, 
where planes were based? 

A. No, those were overseas reports and field of 
combat, as well as domestic reports here in the 
United States. 

Q. 123. In other words, anything that was un- 
satisfactory [88] with respect to hydraulics, either 
in this country or abroad or in combat zones—that 
information, when it came back to Republic Avia- 
tion, came to your attention ? A. That’s right. 

Q. 124. And you were to do something about it? 

A. That’s correct. 

Q. 125. Again, those reports that were brought 
to your attention related specifically to the hy- 
draulics ? A. That’s right. 

Q. 126. What was your experience over the war 
period, or the period that you were operating in the 
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service engineering division, with respect to Parker- 
type fittings of the kind that are here exemplified 
by Plaintiff’s Exhibits 2 and 8 (Amon deposition) ? 

A. As I remember it, we had very few fitting 
failures. By ‘‘fitting,’? I am talking about the as- 
sembly itself—the nut, the sleeve. I presume that 
is what you mean by the fitting—you mean the whole 
assembly ? 

Q. 127. You tell us what you have been testify- 
ing to as a fitting, and that will be better. 

A. Well, taking the whole thing; as a rule, when 
we mention ‘‘fitting’’ we mean the whole assembly, 
and not the sleeve and the unit that goes into the 
operational unit and the tubing flare. [39] 

@. 128. In other words, the parts that are exem- 
plified on the drawings that you have in front of 
vou, Plaintiff’s Exhibits 2 and 8; correct? 

A. That is correct, yes. We have had some 
people that call ‘‘fittings’’ just the part that screws 
into the operational unit and disregard the nut and 
sleeve. Naturally, the nut and sleeve are part of the 
fitting. I just wanted to get that clarified. 

Q. 129. And in all of the testimony that you 
have been giving here you have been talking about a 
fitting in the sense as illustrated in Plaintiff’s Ex- 
hibits 2 and 8? A. Yes, that’s right. 

Q. 130. All right, proceed. 

A. As I remember it, as far as the fitting fail- 
ures are concerned, we did have some. I think there 
were about eight or nine tube flare failures. There 
were a couple of sleeves that split. And we did have 
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somewhere, when the nut was installed on to the 
fitting which goes into the operational unit, it was 
eross-threaded and installed that way, and when dis- 
assembled, of course, it was bad. But the majority 
of the tubing failures or flare failures [ ran down to 
be nothing more than poor flares to begin with— 
flaring more one side of the tube than the other with 
pnproper flaring tools. 

The split sleeves—we did get one exhibit back 
on [40] a split sleeve, and we discovered that the 
sleeve had been scored prior to installation, and un- 
der pressure pulsations—maybe thousands of pres- 
sure applications—had slowly failed up to the poimt 
where it failed. 

On these nuts being cross-threaded on the fitting 
and the operational unit—that is something that 
during the war we had no control over, as far as 
some of the mechanics that were employed. 

Q. 131. Your company used literally millions of 
these fittings ? 

A. I would say so, yes. In 15,000 airplanes—we 
used them in about four different systems, and we 
used a lot of them in the hydraulic system itself—I 
would say we didn’t have more than fifteen or six- 
teen failures, maybe. 

Q. 182. So perecentagewise, that was a very small 
amount? A. I would say so. 

Q. 183. When you went into the service engineer- 
ing department, who was your immediate superior? 

A. My. Hlavae. Actually I worked for Mr. Hla- 
vac, whose immediate superior was Mr. Ehmann. 
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Q. 134. So that you were in Mr. Khmann’s de- 
partment, and that is the Mr. Ehmann who is sitting 
in the room with us at this moment? 

A. That’s right. [41] 

Q. 185. Now, the tubes and tube couplings or the 
fittings of the kind that you have been testifying 
about, when used in planes, are in many cases used 
in cramped quarters or confined spaces? 

A. That’s very true. 

Q. 186. And does that increase the problem of 
assembly ? A. Definitely. 

Q. 137. And I take it likewise with disassembly? 

A. That’s correct. 

@. 138. And are there instances where the tube 
is bent at an angle closely adjacent its flared end? 

A. In many eases, yes; in Many cases. 

Q. 189. So that it is desirable, then, when remoy- 
ing the part, to have the nut separate from the 
sleeve so that you can go around the bend? 

A. That’s right. 

@. 140. What would happen if the nut and sleeve 
were Jammed or were made out of one piece? Could 
you then go around that bend? 

A. No, it would be impossible. 

Q. 141. So that it is desirable, and actually a 
necessity, to have the parts so cooperate as to permit 
easy disassembly of the nut? 

A. That’s right. [42] 

(). 142. Now, you are testifying about that from 
actual experience ? 

A. That’s from actual experience, yes, sir. 
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Q@. 148. From actually seeing and doing? 
A. Both. 


(Discussion off the record.) 


Cross-Examination 
By Mr. Beehler: 


XQ. 144. Myr. Clark, will you tell us your age, 
please ? J\ Sie) 

XQ. 145. You mentioned, Mr. Clark, the testing 
of Parker-type fittings in the hydraulics research 
laboratory. I beheve you used the expression. Were 
they all fittings of Parker manufacture, or were 
there fittings of other manufacture also? 

A. Back at that time we were purchasing prac- 
tically—As I remember it, at that time a majority 
of them were from Parker, but it is very possible 
that some of them were coming from other manu- 
facturers. I am not well versed in the procurement 
end of it. But they were all similar, all the same as 
far as design 1s concerned. 

XQ. 146. So far as you knew, then, they might 
have been Parker fittings, or thev might have been 
somebody else’s fittings; isn’t that right? [43] 

A. As far as the manufacture of them is con- 
cerned, yes. 

XQ. 147. With respect to those fittings, were 
they al] AN standard fittings, or were some of them 
AC-811 Series fittings? 

A. At the beginning they were all AC-811, which 
was known as the AC or AN-811 fittings. It is now 
AN-811; at that time it was AC-811. 
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XQ. 148. During that period of testing was 
there ever brought to your attention a fitting diff- 
culty with respect to the AC-811 Series fittings 
wherein, when the fitting was uncoupled, the sleeve 
stuck in the nut? 

A. Yes, there was. At the very beginning of my 
experience in the laboratory we did have some 
trouble with the sleeve sticking in the nut. 

XQ. 149. And were they Parker-type fittings? 

A. They were Parker-type, yes. 

XQ. 150. Were they fittings of Parker manu- 
facture? 

A. That I couldn’t say, whether they were manu- 
factured by Parker or somebody else. 

XQ. 151. However, they were the AC-811, I be- 
lieve you said? A. That’s correct. 

XQ. 152. In the hydraulic testing which you did 
—those testing systems which were, I believe you 
mentioned, parallel [44] to conditions which existed 
in planes A. Yes. 

XQ. (Continuing) : did you test for the 
entire hydraulic system, including making tests on 
the fittings as well as the rest of the systems? 

A ies: 

XQ. 153. Did you make any express tests on 
fittings ? 

A. We did run a series of tests on flares and 
fittings to prove the fitting itself. 

XQ. 154. Did you make breakdown tests on fit- 
tings ? 

A. That’s correct—testing the flares themselves 


us. Irvin W. Masters, Inc., etc. 1143 


(Deposition of William D. Clark.) 

to make sure the flares and the fittings were going 
to be as leak-proof as possible and to withstand the 
pressures to which they would be subjected, yes, sir. 

XQ. 155. How high did you go on _ pressure- 
testing the fittings? 

A. We have gone as high as 10,000 pounds per 
square inch. 

XQ. 156. Did you find fitting failures at that 
pressure ? 

A. No fitting failures, but we did have tube burst- 
ing failures; that was the stainless steel tube, and 
the tube would always burst before the flares would 
pull from the fitting. 

XQ. 157. That was what pressure, did you say ? 

A. 10,000 pounds per square inch. [45] 

XQ. 158. How much safety factor does that 
give? 

A. We based our calculations on 1.5 operation 
pressure, one and a half times your operation pres- 
sure on fitting design, as far as going from a dural 
fitting to a steel fitting. A fitting shouldn’t fail. The 
flare shouldn’t blow from the sleeve below two and 
a half times your operational pressure. 

XQ. 159. And the operational pressures which 
vou mentioned in connection with those tests were 
how much? 

A. The tests that we normally ran in the labora- 
tory were at 1,000 pounds per square inch. 

XQ. 160. So that a safety factor of two and a 
half would have been twenty-five hundred 2 

A. Twenty-five hundred pounds per square inch 
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would be your safety factor, which is normally, you 
figure, your burst pressure. 

XQ. 161. Then with the 10,000-pound test, vou 
were what—six times over the safety factor? 

A. Well, in that test, in the thousand-pound op- 
eration, we were using dural fittings. When we were 
going to the burst pressures, to burst operational 
units, to find their burst points, we would use a steel 
fitting, a steel nut, with stainless steel tube, and pos- 
sibly double fiare with the stainless steel tubing. We 
figured on a safety factor of 10,000 pounds at one 
and a half, so that we could carry the fitting and 
the [46] tubing up to 15,000 pounds per square inch; 
and we had caleulated that the umt should burst at 
8,000, but it carried on to two more thousand PSI. 
But we wouldn’t have gone above 12,000 with the 
safety factor giving us fifteen—we wouldn’t have 
gone above 12,000 if the unit hadn’t burst at that 
point. 

XQ. 162. Actually, then, isn’t it true that if the 
fitting was capable of standing, let us say, 6,000 
pounds, it would have been amply safe for the in- 
stallation that you were then concerned with? 

A. Are you referring to this burst test we were 
running, or the normal operational ? 

XQ. 168. The normal operational of the hy- 
draulic system. A. With the dural fitting? 

XQ. 164. Yes. 

A. Oh, yes; 6,000 would have been satisfactory, 
although possibly a little heavier than necessary. 

XQ. 165. Now, I direct your attention, Mr. 
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Clark, to Plaintiff’s Exhibit No. 2 on the Cleveland 
deposition. I believe that in your direct testimony 
you referred to the sleeve as springing outwardly 
to allow full surface contact. That’s correct, isn’t 
it? A. That’s correct. 

XQ. 166. You also had your attention called on 
the same exhibit to an angle on the exterior of the 
head of the sleeve, [47] labeled on the exhibit 
‘‘sleeve head angle.’’ A. That is right. 

XQ. 167. Is it true that that angle is necessary 
in order to permit the sleeve to spring outwardly to 
allow full surface contact? 

A. You would need a thinner section at the bot- 
tom than you do at the top to allow more flexing on 
the bottom on an inclined plane, to get flexing out 
of your sleeve. 

XQ. 168. Suppose in that particular exhibit 
drawing, instead of having the sleeve head angle 
there indicated, you had a clearance of a correspond- 
ing amount. Would not the sleeve spring outward 
also under those conditions to allow full surface con- 
tact? 

A. Do I interpret that question correctly? Do 
you mean a clearance around the entire circumfer- 
ence of the sleeve, a constant circumference from the 
top to the bottom? 

XQ. 169. Yes, so that the exterior would be 
cylindrical instead of frusto-conieal. 

A. Well, then, you would possibly get bending 
also at the point where the leg of the sleeve meets 
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the L-section at the corner, the thin section of the 
sleeve. 

XQ. 170. You are referring to the thin section 
adjacent to the sleeve shoulder and the nut shoulder 
junction; is that right? [48] 

A. That’s right, yes. . 

XQ. 171. Did you ever see a sleeve bend at that 
point? 

A. No; that would take a sectioning of the sleeve 
and actual microscopic examination of the material 
at that point. 

XQ. 172. Your answer is purely hypothetical ? 

A. Purely hypothetical as far as that is con- 
cerned. 

XQ. 173. Now, I believe you also said, Mr. 
Clark, in your direct testimony, that there was neces- 
sary as much surface contact as possible between 
the portion labelled ‘‘sleeve shoulder’’ and the por- 
tion labeled ‘‘nut shoulder’’? A. That’s right. 

XQ. 174. Suppose that contact on the drawing 
before you were reduced by an overall of four- 
thousandths of an inch. Would you still have a good 
coupling, do you think? 

A. Is that four-thousandths on the 

XQ. 175. On the diameter. 

A. On the diameter. That’s two on the radii: 
right? 

<Q. 176. “‘Tirat is meh: 

A. It is possible it would be satisfactory, but 
that 1s a stress engineer’s tear-out analysis, and I 
wouldn’t state whether it would be satisfactory or 
not. 
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XQ. 177. You don’t know 
A. I know that it is desirable to have as much 

surface [49] contact as possible. 

XQ. 178. You don’t know, then, whether or not 
the amount of surface contact provided in the draw- 
ing of the fitting there shown is absolutely neces- 
sary ? A. That’s correct. 

XQ. 179. Now, I believe—I may be wrong in 
my recollection—that you said that if it were not for 
the sleeve head angle as designated on Exhibit 2, the 
sleeve would turn with the nut therefore score the 
body and the flare. Did you make that statement ? 

A. That’s nght. 

XQ. 180. Will you state for the record how the 
sleeve head angle prevents the sleeve from turning 
with the nut? 

A. The only contact that is shown on this par- 
ticular exhibit between the nut and the sleeve is the 
contact between the sleeve shoulder and the nut 
shoulder. Now, the minute that this fitting would be 
disassembled, as you back off the nut from the 
thread, you are getting the nut coming away from 
the sleeve shoulder. That is almost immediate before 
you take a sixteenth of a turn on your wrench. If 
there were side contact between the sleeve and the 
nut, there would be engagement; and because the 
sleeve is free to rotate about the tube, it is possible 
that the nut would rotate the sleeve due to the en- 
gagement between the sleeve and the nut [50] 

XQ. 181. You mean the sleeve head and the nut? 
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A. That’s right. Now, that is worse in assembly 
than it is in disassembly. 

XQ. 182. Would it be true to say, Mr. Clark, 
that you have put together and taken apart 10,000 
fittings of this kind? A. I would say so. 

XQ. 1838. You know, do you not, that there is 
a very definite specified clearance between the ex- 
terior of the head of the sleeve and the interior 
of the nut? 

A. That’s right, if made to specification. 

XQ. 184. You know that that clearance is a 
good five-thousandths of an inch, don’t you? 

A. No, I wouldn’t specify what it was. I know 
there is clearance, and a very designated clearance, 
but I wouldn’t say for a fact that it is five-thou- 
sandths. 

XQ. 185. That clearance is sufficient to prevent 
the head from binding or sticking in the nut, isn’t 
it, even without the sleeve head angle? 

A. Yes. Now, I’m not sure whether these sleeves 
that you are speaking about are the ones that I have 
been associated with—whether they are prior to 
the dual angle or the single angle; but I do know 
that they should rotate freely within the nut. The 
sleeve should rotate freely within the nut. There 
should be clearance between the sleeve and [51] 
the nut. 

XQ. 186. You mentioned, Mr. Clark, that if the 
flare, I believe you said, on the tube were scored, 
it would be a potential failure; is that right? 

A. That’s correct. 
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XQ. 187. Would a scoring of the sleeve likewise 
be a potential failure? 

A. A scoring of the sieeve internally would, in 
turn, on installation score your tubing and would 
also give you the same potential failure. 

XQ. 188. How many failures were brought to 
your attention resulting from scoring at that time? 

A. I think there are about seven of these tube 
flare failures which were caused by scoring. Now, 
of that there were, I would say, four or five due 
to poor installation, due to over-torquing of the 
nut, thereby squeezing the flare and scoring. 

XQ. 189. Are you referring now to all of your 
experience in the reception of reports on failures? 

A. These are, as far as I can remember, the offi- 
eial failure reports, yes. 

XQ. 190. You referred also, I believe, Mr. Clark, 
to the fact that similar types of AN fittings are 
used on oxygen lines? [52] A. That’s correct. 

XQ. 191. Are the fittings used on oxygen lines 
modified in any wav different from the AN fittings 
which were used on hydraulic lines? 

A. No. We used the same fitting. 

XQ. 192. JI believe, Mr. Clark, that you made 
the statement that the sleeve head angle, as desig- 
nated on Plaintiff’s Exhibit 2, the angle on the 
outside of the head of the sleeve, was necessary in 
order for that fitting to be a good fitting? 

A. I believe it is. 

XQ. 193. And do you know that to be true of 
your own personal experience ? 
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A. At one time we had fittings, at the very be- 
ginning of my experience in the laboratory, where 
we were getting constant galling or scoring on tube 
flares, and we sent those sleeves, or a sample of 
the sleeves, to our inspection laboratory with a 
drawing as shown in the AN specification for tube 
sleeves. They came back and said that these sleeves 
were not manufactured in accordance with speci- 
fications; and the discrepancy on those particular 
sleeves—I don’t know who they were manufactured 
by—but the sleeve had a constant diameter from 
the toe of the sleeve to the shoulder of the sleeve; 
and the sleeves were all rejected and there was a big 
to-do about it out there, because we [53] were in 
production. We had quite a job getting an order 
of sleeves in there to replace them. The sleeves 
that we did get were to specification, and that 
seemed to solve our problem. However, with the 
new sleeves we didn’t have the type of failure that 
we had started to experience. 

XQ. 194. Do you reeall when that was? 

A. I think that was when I was in the laboratory 
the latter part of ’41, I believe. 

XQ. 195. Is that report still available? 

A. That I couldn’t say—whether it is or not. 

XQ. 196. Who would know whether it is avail- 
able or not? 

A. Well, possibly the inspection laboratory or 
the purchasing department about that time. 

XQ. 197. Who was head ofthe inspection lab- 
oratory at that time? 


vs. Irvin W. Masters, Inc., etc. 1151 


(Deposition of William D. Clark.) 

A. There was a fellow—offhand, I can’t say. I 
ean’t remember back as far as personnel. ‘Thev 
ehanged rather rapidly at the time. 

XQ. 198. Was that a report that came to your 
department at that time? 

A. I know that I was one of the original ones 
to erab that, because we started to run into trouble 
in the laboratory. 

XQ. 199. That trouble happened in connection 
with installations [54] on what airplane? 

A. On the P-47. 

XQ. 200. Now, the report on that, in addition 
to showing, as you say, an absence of a sleeve head 
angle, did that also show the clearance between the 
exterior of the sleeve and the interior of the nut? 

A. I don’t know whether they sectioned the nut 
or not. 

XQ. 201. You don’t know, then, whether there 
was insufficient clearance or not? 

A. That’s correct. The trouble we were having 
was with the sleeve, and that’s what we had in- 
spected—the sleeves—as far as I know. 

XQ. 202. So far as you know, then, isn’t it true 
that the absence of clearance may have caused the 
sticking just as much as the absence of the sleeve 
head angle? 

A. Itis possible that the over-all diameter might 
have been too great, as well as the lack of a sleeve 
angle, because at that time I know we were having 
a great deal of trouble with the sleeve sticking in 
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the nut. And in some cases we could get the sleeve 
into the nut, but we couldn’t get it out. 

XQ. 208. Do you recall whether they were the 
AC-811 Series? 

A. They were the AC-811 Series at that time, 
yes. [55] 

XQ. 204. Among these UR reports, Mr. Clark, 
that came your way, as you said, from both the 
domestic and foreign fields, were they reports rela- 
tive to currently produced planes or did they also 
melude reports of planes produced some time ago? 

A. Well, those from overseas would be on ships 
that had been produced probably four or five 
months—— 

XQ. 205. Did any of the reports include reports 
on ships produced, let us say, prior to 1941? 

A. Yes, I would say so. 

XQ. 206. Do you recall what kind of fittings 
those reports included? Were they AC-811? 

A. They would be the AC-811, yes. 

XQ. 207. Were any of the reports on planes 
which were produced, let us say, prior to 1938, 
included ? 

A. No. When I was in there there were very 
few reports on planes produced prior to 1988 that 
I knew of at all. I was concerned with the 47 prac- 
tically entirely. 

Mr. Freeman: ‘That is the P-47? 

The Witness: The P-47. 

XQ. 208. Referring back once again, Mr. Clark, 
to the couplings of the sort illustrated in Plaintiff’s 
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Exhibit 2, which include a sleeve head angle—and 
I would like to refer you once again to your remark 
that the presence of a sleeve [56] head angle is 
essential, or, at least, helpful, in preventing scoring 
and galling of the surfaces between the nut and 
the head of the sleeve. In making that statement, 
Mr. Clark, are you drawing any comparison between 
the fitting of the sort illustrated on Plaintiff’s Ex- 
hibit 2 and some other type or variety of the threc- 
piece coupling ? 

A. We had in the laboratory, when [I first went 
in there, some fittings of unknown design and 
unknown manufacture, which had been used on 
previous aircraft. I believe they are the old auto- 
mobile-type fitting. 

XQ. 209. Were they a sleeve three-piece fitting ? 

A. Yes, they were a three-piece fitting. I be- 
lieve they were an internal flare—I believe thev 
called them. And once those were assembled and 
disassembled, there was always a presence of scor- 
ing of the internal flare on the tubing; and when 
that fitting was installed it was noticeable that the 
sleeve would rotate. There was a brass fitting— 
an old-type fitting. I still don’t know who manu- 
factured it; but we laid the failures, or the scoring 
of the tube flare, to the fact that the sleeve did 
rotate with the nut. It fitted very tightly, and there 
was no room for expansion of the sleeve, and 
torquing the nut was very important. As soon as 
the sleeves were seated against the flare, you could 
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only take another eighth of a turn on your wrench 
or you [57] would practically cut your flare off 
with your sleeve. And that’s what I based my 
primary reason of having clearance between the 
nut and the sleeve upon; and, secondly, it seems 
apparent to me, having used them, that a thinner 
section at the bottom, from practical experience of 
using the fitting, allowing the bottom to spread or 
flex, is desirable rather than a straight circum- 
ference. 

XQ. 210. So far as you know, that might have 
been a Parker fitting; is that right? 

A. As far as I know, 1t might have been. It 
might be Weatherhead’s. It may have heen any- 
body’s. 

XQ. 211. Now, you know, do you not, from your 
personal experience which you have just referred 
to, that even in the present AN standard fitting the 
base of the head adjacent to the contact of the 
sleeve shoulder and the nut shoulder expands as 
well as the toe end of this sleeve? That’s true, 
isn’t it? A. I believe it is. 

XQ. 212. And it is even true, is it not, that the 
sleeve portion of the diminished diameter also ex- 
pands; does it not? A. I believe that’s true. 

XQ. 213. Mr. Clark, back there in about 1939 
or so, at the time that you mentioned first having 
experience with three-piece fittings, you saw, did 
vou not, some AC-811 Series [58] fittings which 
did not have the sleeve head angle on them? 

A. Yes. 
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XQ. 214. And they worked all right, didn’t 
they? 

A. Yes. That was changed, though, I believe, 
right after I came—— 

XQ. 215. If you will just answer the question, 
Mr. Clark. A. O.K., all right. 

XQ. 216. Now, Mr. Clark, with respect to Plain- 
tiff’s Exhibit 8 in the Cleveland deposition, you 
made some reference to hairline contact Is there 
hairline contact anywhere between the parts of the 
sleeve illustrated on Plaintiff’s Exhibit 8? 

A. Well, as shown installed, there is less sur- 
face engagement than there was on Exhibit 2; but 
I wouldn’t say that’s hairline engagement. By 
‘‘hairline engagement,’’ I mean by each tool flat 
surface. 

XQ. 217. In Plaintiff’s Exhibit 2, bearing ref- 
erence to the part designated, the 33 degree angle, 
by the legend there shown—— A. Yes. 

XQ. is the contact between that portion and 
the exterior of the sleeve a line contact? 

_ A. No, not in the sense in which I stated it, no, 
sir. [59] 
XQ. 218. That is a surface contact, is it not? 

A. It’s a surface contact, yes. 

Mr. Beehler: No further questions. 

Mr. Freeman: No redirect. 

[To the Witness]: I am going te ask you, Mr. 
Clark, whether you will waive the reading of vour 
testimony and your signature to such testimony. T 
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know it is agreeable to Mr. Bechler and it is agree- 
able to us. 

[To Counsel]: That is agreeable, Mr. Beehler, 
is it not? 

Mr. Bechler: It is satisfactory. 

The Witness: Yes. 

Mr. Freeman: Thank you, sir. 


(Witness excused.) 
SIGNATURE WAIVED. 


(Whereupon, at 12:20 p.m., a luncheon recess 
was taken until 2:30 p.m.) [60] 


Afternoon Session 
EDWARD M. GREER 


having been first duly sworn by Irwin 'T. Shaw, the 
notary public herein, testified as follows: 


Direct Examination 
By Mr. Freeman: 


Q. 1. Will you please state your full name? 

A. Hdward M. Greer. 

Q. 2. And where do you reside? 

A. 634 Adams Avenue, in West Hempstead, 
Long Island. 

Q. 3. And what is your business, Mr. Greer, at 
the present time? 

A. Manufacturer of aircraft testing machinery 
and industrial hydraulic components. 

Q. 4. How long have you been in that business? 
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A. Since 1943—the early part; January of 743. 

Q. 5. In what capacity are you associated with 
the company that manufactures hydraulic testing 
equipment? : 

A. I’m president and chief engineer. 

Q. 6. Has that been your connection ever since 
the inception of the company in 1943? A. Yes. 

Q. 7. Now, you said you manufactured testing 
equipment [61] and component parts thereof? 

A. That’s right. 

Q. 8. Where is the testing equipment that you 
manufacture used ? 

A. It is used throughout the aircraft industry 
of the whole world—that is, those countries that 
are friendly to us, where our Government wil! 
allow us to sell these testing machines. 

Q. 9. By “friendly to us,’”’ you had reference 
to friendly nations to the United States? 

A. Yes, of course. 

Q. 10. And the testing equipment is directed 
primarily to hydraulics, or for use in connection 
with hydraulics ? 

A. Well, 90 per cent of our testing machinery 
employs fluid dynamics, even though the testing 
machinery tests electrical equipment that is hy- 
draulically driven. We are specialists in hydraulics. 
That’s why we have the name Greer Hydraulics, 
Ine. 

Q. 11. Do you mind giving us the names of 
some of the larger aircraft manufacturers that use 
your equipment for testing purposes? 
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A. Yes. Well, we can give you Douglas Air- 
craft, Lockheed, Boeing—by the way, we have 
agreements with Boeing where we manufacture 
machines of their design for sale to the [62] indus- 
try. That is also true with Consolidated Vultee, 
both in Fort Worth and in San Diego; also Repub- 
he; Grumman; Chance-Vought; Hamilton Standard 
Propeller Division of United Aircraft Corpora- 
tion—they are very large Navy airplane manufac- 
turers—the Wright Aeronautical Cerporation; the 
Pratt-Whitney Company ; the General Electric Com- 
pany; and their Jet Turbine Division. Have I left 
anybody out that makes airplane components? If 
I have, they should be included. I ean hit the high- 
lights. There is Allison, and their Jet Turbine 
Division 

Q. 12. That’s a division of General Motors? 

A. General Motors. Northrup, North American, 
the Army and the Navy, of course. 

Do you want some of the foreign—— 

Q. 13. No. 

A. How about the air lines? Do you want the 
air lines? 

Q. 14. I was just going to ask you whether or 
not your equipment is used for original or initial 
installations or initial manufacture of planes, and 
is it likewise used in connection with maintenance 
of airplanes. 

A. It is used in both. Actually, our equipment 
is used in three categories: one, in the research and 
development of aircraft and aircraft components; 
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inspection and testing of aircraft and aircraft com- 
ponents by the manufacturer [63] of the airplane, 
and by the overhaul and maintenance facilities of 
aircraft—whether they be Government, private or 
air line. , 

Q. 15. So you sell testing equipment to both the 
air frame or airplane manufacturers, as well as to 
the air lines? 

A. And as well as the component manufacturers. 

Q. 16. What has been your background with 
respect to hydraulics generally ? 

A. Well, I started to work in hydraulics in 1934 
and have been totally engrossed in that field ever 
since. That’s been almost 100 per cent activity since 
1934 with respect to aircraft. 

Q. 17. Of what school are you a graduate? 

A. The University of Detroit in Detroit, Mich- 
igan. 

Q. 18. And what degree? 

A. A B.S. in Aeronautical Engineering. 

@. 19. And you said that you started the Greer 
Hydraulies along in 1943? A. Yes. 

Q. 20. Can you give me briefly some of the 
companies that you have been connected with from 
the time you left school in 1934 up until 1943? 

A. After I left school I went to work for Vick- 
ers, Inc., in Detroit. [64] 

Q. 21. Was that in connection with hydraulics ? 

A. They are the largest manufacturer of hy- 
draulic equipment in the world, and the foremost, 
recognized as such by the whole industry—both 
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industrial hydraulics and aiveraft. [ imagine that 
they sell 80 per cent of the aircraft hydraulic com- 
ponents in the United States, anyway. I was with 
them a couple of years; and I went down to Douglas 
Aireraft and worked at Douglas as a hydraulic 
engineer for a little more than a year. 

Q. 22. Was that out at Santa Monica? 

A. That’s out at Santa Monica. Then I came 
east and went to work for Air Associates who, at 
the time, were located at Roosevelt Field out here 
at Mineola or Garden City. 

Q. 28. Long Island, New York? 

A. Long Island. 

The activity in hydraulics, when I came out here, 
was almost negligible in the aircraft industry. And 
my reason for coming out was to develop the in- 
dustry generally. I can’t give you the facts and 
the background behind that, but it wasn’t entirely 
by choice. Needless to say, I became a consultant 
for the Navy Department very soon after that. And 
we designed hydraulic components for aircraft from 
seratch—that is, starting with nothing except the 
background that I [65] had. 

Our activity at first was confined to all Naval 
aircraft manufacturers, Brewster being the first 
one. We designed a whole hydraulic system for 
them. It wasn’t just a matter of components, but 
we actually laid out the airplane and its system; 
and their engineers were put under my direction; 
and I trained their group. 

Q. 24. Now, when you said you came out here, 
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did you refer to your moving from the west to the 
east coast? 

A. That’s right—to the east coast. 

Q. 25. Were you ever connected with Republic 
Aviation Corporation ? 

A. Well, I would like to give you that experi- 
ence as we went along. 

Q. 26. Go right ahead; I’m sorry. 

A. Well, at Brewster I developed a hydraulic 
group who took over the activity there. And then, 
as soon as we got them going, I started with Grum- 
man who had no hydraulic activity, and we set up 
a hydraulic engineering group there, and trained 
their men. I can give you the names of these men. 
They are still strong men in their companies—that 
were trained under my direction, such as Donald 
Lane, at Grumman; and a fellow by the name of 
Zucker at Brewster (which is not in existence any 
longer, so it doesn’t matter). [66] 

Then we started work with Chanee-Vought (also 
Naval activity); then with Seversky who later be- 
came Republic Aviation Company. And it was at 
Seversky that I met Harry Marx who, soon after 
my meeting with him, became an officer in the Navy 
Department and was put in charge of hydraulics 
for the Navy. It was the first time the Navy De- 
partment had an activity set up as a hydraulic 
activity. That was about in 1942, [ would say, ox 
"41: I’m not sure of the exact dates. 

Later on, after, I would say, 1942, with an asso- 
ciate I started a company which is now known as 
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Electrol, Inc., up in Kingston, New York, to manu- 
facture hydraulic equipment. Our initial work was 
with Grumman. There, again, Grumman engineers 
worked in our office on the airplane system. We 
started to do some work for Republic who, at that 
time, were solely devoted to Army aircraft. 

T left Electrol under circumstances that are not 
important to this disenssion. We had an awful 
lot of work with Republic who weren’t in a position 
to do anything themselves ; and, solely to keep them 
going, | joined them for a period of three months 
in order to set up a group of hydraulic engineers 
and experts, and redesigned their airplane hydraulic 
system. At that time I was doing a considerable 
amount of consulting work, which led me into the 
Simmond’s Air Accessories Company where I was 
engineer manager. [67] 

T started a hydraulic activity there that expanded 
very nicelv; I was there until 1948 when I decided 
IT would like to start making some money for Ed 
Greer. 

Q. 27. Are you familiar with the Parker-type 
fittings ? A. Qh, yes. 

Q. 28. Now, in the testing equipment that you 
manufacture and sell to the air-frame manufac- 
turers, the air lines, do you have occasion to use 
tubes and tube fittings in connection with testing 
equipment before it actually goes ont into the field? 

A. Yes, of course. 

Q. 29. And have you personally, in the vears 
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of your experience in the hydraulic field, had occa- 
sion to use Parker-type fittings ? 

A. I have been using Parker-type fittings since 
1933 or 1934. 

Q. 30. That was right from the start? 

A. Yes. Now, I would like to make a point. 

Q. 31. Go ahead. 

A. Not Parker-type, but Parker fittings. I don’t 
know what you are referring to by ‘‘Parker-type 
fittings.’’ I know of one fitting there. 

Q. 32. Are you familiar with the AC-811 term? 

A. Oh, yes. [68] 

Q. 33. And is that one of the types of fittings 
that you used? A. Qh, yes. 

Q. 34. And are you familiar with the AN fitting ? 

A. Yes. 

Q. 35. Is that one of the fittings that you used? 

A. That’s right. 

Q. 36. And as manufactured by Parker Appli- 
ance? A. Yes. 

@. 37. In the testing equipment that you manu- 
facture are the fittings or the tube couplings used 
put under any pressure, or extreme pressures ? 

A. Oh, yes, they are generally put under pres- 
sure to their maximum designed loading as to the 
specifications of the manufacture. You see, in test- 
ing machinery we go beyond the aircraft pressures 
because we are making the gauge for testing the 
aircraft components. 

Q. 38. And do you simulate as much as vou can 
the actual uses to which your testing equipment is 
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going to be put in the field in your own plant before 
they go out? 

A. Right to the requirements, we simulate it 


completely. 
Q. 39. Do you have occasion to use and re-use 
the tube fittings? A. Oh, surely. [69] 


Q. 40. And by ‘‘tube fittings’? you and I are 
both talking about what we call ‘“‘tube flares’’; is 
that right? 

A. Yes. Well, your question needs a broad an- 
swer. We find it necessary to couple and uncouple 
all types of fittings to make changes under test, 
because our design of the test machine generally 
is not finished until after the machine has under- 
gone the first test, and we find it necessary to change 
and revise simply because in testing machinery 
work you cannot, as in aircraft, in most cases, set 
up vour system on the prototype and say, ‘That's 
it.’ In aircraft work, we always have to reroute 
lines from prototype—reroute hydraulic lines. 

Q. 41. But you actually test hydraulic lines with 
vour testing equipment before it goes ont? 

A. Qh, yes. 

@. 42. And in such testing you use what we 
eall ‘‘flared tube couplings’’? 

A. Not exelusively. 

Q). 43. But you do test flare tube couplings? 

A. That’s right. 

Q. 44. Now, then, when you tell us that your 
experience has gone back for a good many years 
in hydraulics, that experience has been both of the 
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engineering and research type as well as the actual 
and practical type? [70] 

A. That’s right. In the early days of hydraulics, 
which is only a few years ago, it was necessary for 
those of us who knew the field to actually make 
the initial installations as mechanics; and, oh, as 
little back as 1942, the engineers found it necessary 
to install a great many of the hydraulic components 
themselves, to spot them, and show the mechanics 
how to use the wrenches and the fittings. And that 
was prevalent until the time the torque wrenches 
became available. That was due almost entirely 
to the fact that you had new personnel coming in 
all the time—very poor mechanics, and embryo me- 
ehanics, I would say, who had become proficient 
only as of a recent date as a result of the war. 

Q. 45. I hand you a drawing which has been 
marked Plaintiff’s Exhibit No. 2 (Amon deposi- 
tion), and will ask you to look at the drawing and 
the nomenclature thereon, and ask vou if you rec- 
ognize that as a Parker-type fitting or the Parker 
fitting that you purchased from Parker and used. 

A. I recognize it as the Parker plant fitting. 

Q. 46. Now, you have actually used the fittings 
of the kind exemplified in Plaintiff’s Exhibit No. 2? 

A. Yes. 

Q. 47. You note that there is a statement or 
term upon Plaintiff’s Exhibit No. 2—‘‘sleeve head 
angle’’? A. Yes. [71] 

Q. 48. Are you familiar with that angle? 

A. Yes. 
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Q. 49. Or the relationship of the sleeve with 


respect to the nut? A. Yes, I am. 
Q. 50. Do you know what it does or its purpose 
or its function? A. Yes. 


Qeol, Will you tell us? 

A. It’s the clearance allowed for the possibility 
of spreading of the sleeve as a result of torquing 
down on the nut, allowing a condition where bind- 
ing wouldn’t occur. 

Q. 52. In other words, the toe of the sleeve head 
may bow outwardly or spring outwardly ? 

A. It will bow outwardly. 

Q. 53. That is true when the nut is brought up 
to proper torque? 

A. That’s right. I would say it goes beyond 
that. The mechanic in the field, especially on main- 
tenance work, doesn’t know what proper torque is, 
and will overload them; and, in many eases, actu- 
ally distort the sleeve, and it gives him a little 
opportunity or some opportunity of re-using the 
thing without scoring up the fitting. 

Q. 54. Is there anything wrong with scoring up 
the fitting [72] (using your own terminology) ? 

A. Qh, sure. 

Q. 54. What happens when a fitting is scored up? 

A. Well, it’s a point where a fracture can start 
and will start. It’s a point where leakage will defi- 
nitely start if the scoring is on the wrong side; and 
certainly it will start a point of corrosion. 

Q. 55. When you say scoring is a point where 
a fracture may start, is it correct for me to say that 
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that is a possible hazard? A. Oh, definitely. 

Q. 56. And undesirable? 

A. Oh, sure. The fact of the matter is that 
generally in the better aircraft plants good prac- 
tice demands that a scored tube (regardless of 
whether it is badly scored or just scratched) be not 
permitted to be used on the aircraft. 

Q@. 57. Because of the great hazard involved? 

A. Yes, it’s considered a great hazard. 

Q. 58. Now, before we go further with 

A. In our plant we have careful inspection 
against scoring or scored faces, and so forth. 

Q. 59. And the likelihood of scoring, when the 
fitting is put on or being installed, is that such 
scoring likewise will bring about a potential haz- 
ard? [73] 

A. Will you restate that again? I want to fol- 


low vou. 
(Reporter reads last question as recorded.) 

A. Yes; the same question was asked before. 
That is why I wanted it re-read. 

Q. 60. It doesn’t make much difference when 
the scoring takes place; it’s bad; is that correct? 

A. It’s bad at any time. I would like to point 
out here that where the fittings are used with fuels, 
care has to be taken to see that the finish is pro- 
tected. That’s why we have this anodyzing; so that 
we do not have a potential place for corrosion; and 
some of our high octane fluids will start a very, 
very quick corrosion condition which can cause 
failure in fire. 
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Q. 61. That is, if you have a scored part that 
is likely to bring about leakage? 

A. Yes. But I make the greater point in the 
fact that you can have corrosion, rusting, as we 
eall it in ferrous metal terminology, eating away 
the metal, with the possibility of a fracture oceur- 
ring as a result of pressures developing the line in 
excess of their design, which happens very often, 
which would not only cause a leak, but a real blow- 
off of the line with a real fire hazard. 

It has happened in the aireraft industry from 
time [74] to time as a result of corrosion. It is for 
that reason, for instance, that the specifications of 
the AN Board are so rigid on finish. 

Q. 62. Will you tell us here briefly what is 
meant by hydraulics in connection with the aircraft 
industry ? 

A. Well, it’s a transmission mechanism, to trans- 
mit work from one place to another. 

Q. 63. And in that transmission of work from 
one place to another, tubes interconnect the power 
at one place to the work to be done at another place? 

A. That’s mght. Actually, a good definition of 
hydraulics would be a mechanism for the transmit- 
tal of energy by fluids through pipes. That is a 
recognized definition. 

Q. 64. And when you transmit energy to 
pipes—— A. fluid through pipes. 

Q. 65. that, then, necessitates the tube or 
pipe being connected to the power means at one 
end and the operating means at the other end? 


vs. Irvin W. Masters, Inc., etc. 1169 


(Deposition of Edward M. Greer.) 

A. That’s right. 

Q. 66. And when you use the flared ends on the 
tubes, is it true that the Parker-type fittings are 
used to make the inter-connection between the tube 
and the motivating means at one end, and the oper- 
ating means at the other end? 

A. In the airplane industry, it is almost [75] 
exclusive. 

Q. 67. And the power transmitted from the 
power mechanism over to the work to be done comes 
under the general heading of hydraulics? 

A. That’s right. 

Q. 68. Now, in the aircraft industry can you 
give us a few of the places where hydraulics are 
employed for operating mechanisms of the aircraft ? 

A. Well, such as landing gear, wing flaps—is 
that what you mean? 

Q. 69. Yes. 

A. Cowl flaps, landing gear doors, bomb doors, 
gun controls, gun turrets, winshield wipers, shimmy 
dampers, steering mechanisms. Do you want to go 
on there? There are a great many of them. 

Q. 70. These items that you have given us—you 
know that from your own personal experience ? 

A. Yes. 

Q. 71. And you have actually seen them in op- 
eration ? 

A. I have actually designed them in aireraft 
and have tested them in operation. 

Q. 72. And actually installed units on aircraft? 

A. Yes. 
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Q. 73. Or supervised the installation ? 

A. Supervised and installed, both. [76] 

Q. 74. So that, in addition to the testing equip- 
ment before the units are put on a plane, you like- 
wise have used fittings in connection with actual 
installations ? 

A. On airplanes, oh, yes. My use of tube cou- 
plings of this kind has been much heavier in the 
airplane industry than in the test machinery field. 

Q. 75. You mentioned a moment ago, coming 
back to the fitting, that it is desirable not to have 
the sleeve bite into or engage the nut? A. Yes. 

Q. 76. What is the hazard if in fact the sleeve 
does gouge or project into the nut? 

A. Oh, there are very many detrimental effects 
of a eondition like that. First of all, the mechanic 
putting the nut down may stop before he has seated 
the tube, because in many eases he works totally by 
feel, and he has an exaggerated feel condition bv 
the torque increment that is a result of the sleeve 
and the nut rubbing against each other. That would 
result in leakage in the system if a careful test 
wasn’t made afterwards. 

The second condition, of course, is that in scoring, 
you have developed a weak point. These tube fit- 
tings are made of very light ductile material, and 
because of it being an aircraft component, weight 
and material is held at a minimum. [77] The design 
is such that the factors of safety are rather narrow; 
and there is no room for a potential point of 
breakage. 
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In the design of the fitting itself nothing has 
been allowed, from a safety standpoint, to start a 
fracture. We all recognize that in any piece of 
material, if you have a sharp break anywhere, 
whether it be small or large, a load on that material 
will cause the break at the point where you have a 
sharp cut or abrasion. That’s where the break will 
start. 

Q. 77. Now, if the nut and sleeve are jammed or 
engaged, what happens when you remove the nut 
or attempt to disassemble the assembly ? 

A. If you are jammed ? 

Q. 78. Yes. 

A. You can pull the tube right off in some cases 
and twist the tube, because you won’t only jam up 
against the nut, but you may jam right up against 
the tube too. I have seen occasions where, by trying 
to remove the sleeve under those conditions, you 
actually twist the tube, especially if the tube is 
made of aluminum alloys—as they are in aireraft— 
on the quarter-inch sizes, for instance. That’s a 
condition that you run into very, very often. 

Q. 79. In other words, actual twisting of the 
tube puts [78] an undue tension or strain on the 
tube ? 

A. It puts a torsional load on the tube and will 
cause it to twist. 

Q. 80. And is that likewise a potential hazard ? 

A. You have to throw the tube away. 

Q. 81. And if you don’t throw the tube away, 
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but you put the torsional tension on the tube, is 
that undesirable from a safety factor? 

A. Well, the chances are you will never get it 
to hold fluids under pressure without leaking. And 
if you do get it to hold pressure, the chances are 
you will have to pick the pieces of the airplane up 
some place. 

Q@. 82. In other words, it’s hazardous? 

A. It’s more than hazardous; it’s suicide; it’s 
a critical point. 

Q. 83. What happens if the tube doesn’t twist, 
but the sleeve and the nut rotate on the tube? 

A. You will seore the top end of the tube. 

Q. 84. And by the “top end” 

A. That is the top of the flare, as I pointed out 
here. You will either score the tube or you will 
score the sleeve, and you wil] never be able to make 
a tight seal as a result of it. You’ve got an area 
sealed here (indicating), and you have to have a 
smooth point here all the way through. You [79] 
are depending upon a metal-to-metal fit. 

Q. 8). When you used the term ‘‘top of the 
sleeve,’’ you were 

A. No. I say the top of the tube, the top of 
the flare, or the bottom of the sleeve. If you have 
a score in here (indicating )—— 

Q. 86. Indicating the contact between the inside 
of the sleeve and the outside of the flare. 

A. you have leakage, because you are de- 
pendent on a smooth metal-to-metal fit at all times. 
Tf it weren’t for that condition, you wouldn’t need 


vs. Irvin W. Masters, Inc., ete. anes: 


(Deposition of Edward M. Greer.) 

a sleeve at all. The only reason you’ve got a sleeve 
is to prevent that scoring; otherwise, you could 
eome right down on the thing. 

Q. 87. In other words, the scoring or improper 
interconnection between the sleeve and the flare 
would, in fact, bring about leakage between the tube 
and the body of the coupling? 

A. You destroy the fitting beyond its use. 

Q. 88. You would just have a bad fitting? 

A. Yes. It’s not acceptable for use. You couldn’t 
hold pressure. 

Q. 89. In other words, it would not function 
properly ? 

A. ‘That’s right. And if you do get it to func- 
tion by over-loading it, well, it’s only good until 
somebody takes it apart again, and then it has got 
to be thrown away [80] definitely. But it’s a dan- 
gerous thing. 

Q. 90. If it is deformed or injured because of 
improper interconnection—— 

A. The only way you can get a seal on that is 
to change the physical dimensions of the fitting by 
brute force, to get it to seal. 

Q. 91. And that is not desirable? 

A. I should say not. 

Q. 92. Now, you explained the angle on the 
outer wall of the sleeve and that the parts expanded 
as the nut was brought home or tightened; is that 
correct ? A. Yes. 

Q. 93. Now, does the application of the expan- 
sion of those ends of the tube tend to prevent the 
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parts from becoming unloosened due to vibration? 

A. Yes. You have a hoop stress condition de- 
veloped on there, an actual gripping all the way 
around the tube as a result of the dynamic forces 
in the material. You have a condition where this 
flared tube and the nut can be likened to a spring, 
with an inward component of load, which acts not 
only as a seal, but as a mechanism for keeping the 
parts together. 

Q. 94. Somewhat like a lock washer? 

A. Asa lock nut. [81] 

Q. 95. A lock nut? A. A lock washer. 

Q. 96. And is that brought about by hoop stress 
or hoop tension? I think that’s the term. 

A. We call it hoop stress. 

Q. 97. And you have heard that term used 

A. Well, the actual technical term of that is 
known as Barlow’s Law which states that the stress 
on a material is equal to the pressure times the 
diameter divided by two times the wall thickness. 
And that means that the greater the diameter, the 
greater stress the material will take. And as you 
ean see as this flare comes out, you have a higher 
stress point at the nose than you have in the back. 
So the stress is a function of diameter over thick- 
ness, neglecting all this other stuff in here which 
isn’t unportant (indieating). 

You can say that the scientific or physical term, 
as known to students of physics even in the high 
schools, is that stress is a function of diameter over 
wall thiekness. That’s hoop stress. 
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Q. 98. So that the application of hoop stress is 
desirable in the fitting of the type that we have 
here exemplified by Plaintiff’s Exhibits 2 and 8? 

A. Well, it’s the only way of doing it without 
adding [82] other features. There are fittings, to 
my knowledge, that are satisfactory that do not 
use the hoop stress feature here, but they have other 
mechanisms of one kind or another to do the same 
thing. Generally, that means more complications. 

Q. 99. Now, is there any advantage or desirable 
feature or function in having substantial engage- 
ment between the sleeve shoulder and the nut 
shoulder ? A. Qh, yes. 

Q. 100. What is that? Will you please explain? 

A. The strength of the fitting is dependent en- 
tirely on that shoulder. The load, being a function 
of the area under contact, the greater the area the 
less load required by the nut to hold. In other words, 
if this area were shortened substantially (indiecat- 
ing), you would have a low factor holding it down, 
but you would have a very, very small engagement 
which would tend to pull out. 

Q. 101. It is true that in a fitting of the Parker 
type, as here exemplified, the toe or the nose of the 
sleeve grows outwardly a greater distance than the 
bowing out at the hole or sleeve shoulder? 

A. I guess it would. I’ve never measured it, but 
I’m sure it would. They would have to, because 
you’re working on a lever principle there. [83] 

Q. 102. Now, calling your attention to Plaintiff’s 
Exhibit No. 8 and the differential angle or the two 
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angles on the sleeve, with respect to the outer wall 
of the flare, is it true that as the nut is tightened 
or brought home, or the maximum torque placed 
thereon, the space in between the sleeve and the 
outer wall of the flare will become less and less as 
the torque increases ? 

A. Yes. This, by the way, is recognized as a 
superior fitting from a design standpoint than this 
one (indicating). 

Q. 103. In other words, the one that you re- 
ferred to as the superior type—— 

A. We have initial toe contact with the sleeve 
beeause there you actually have a designed dynamic 
load with sufficient give to make full contaet of 
the fitting in a rolling motion rather than trying to 
squeeze the whole face of the flare on the tube. 


(Discussion off the record.) 


A. (Continuing): It prevents the possibility in 
soft tubing of actually cutting off the flare as a 
result of extra highwrench loading in repeated 
assembly and disassembly which in many eases 
causes the flare on the tube to diminish in size in 
relationship to the amount of times that it is 
wrenched up and down. When I say ‘‘wrenched,” 
T mean using the wrench. 

Mr. Freeman: That’s all, you may cross-examine, 
Mr. [84] Beehler. 

Mr. Beehler: Thank you. 
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Cross-Examination 
By Mr. Beehler: 


XQ. 104. Mr. Greer, you said, I believe, that you 
designed a hydraulic system for the Brewster Air- 
eraft plane? A. Yes. 

XQ. 105. Can you give us the date of that? 

A. I think it was ’39. Yes, it was ’39 and 740. 

XQ. 106. Now, among these hydraulic groups 
that you set up for the various aircraft companies, 
there was one you set up for Republic? 

A. Yes. 

XQ. 107. Was Mr. Clark, who testified here 
today, among that group? 

A. No, he wasn’t in the hydraulic group at the 
time, but he was employed by Republic. I don’t 
remember what his function was at the time, al- 
though he worked with our hydraulic people as a 
coordinator with installations, I believe it was. 

XQ. 108. Were you one of the owners and origi- 
nators of Electrol or were you called in as an engi- 
neer ? 

A. I was one of the originators but not one of 
the owners I found out later. That’s why I left. 

(Discussion off the record.) [85] 
XQ. 109. I believe you said, Mr. Greer, that you 


were familiar with Parker fittings. A. Yes. 
XQ. 110. And you distinguished that from the 
Parker-type fittings ? A. Yes. 


XQ. 111. As early as 1933 or 1934? 
A. ‘That’s right. We used them at Vickers in 


1178 The Parker Appliance Co., ete. 


(Deposition of Edward M. Greev.) 
Detroit on commercial and naval hydraulic instal- 
lations. 

XQ. 112. The Parker fittings which you knew 


at that time were three-piece fittings ? A. Yes. 
XQ. 118. That is, the fitting with the sleeve 
in it? A. That’s right. 


XQ. 114. With respect to the sleeve portion of 
the fittings, which you used in 1933 or 1934, will 
you refer on Plaintiff’s Exhibit 2 to the portion 
of the sleeve head labeled ‘‘sleeve head angle,’’ and 
tel] us did the fittings 

A. Which one of these are you referring to— 
Exhibit 2? 

XQ. 115. No. 2. 

A. The sleeve head angle, yes. You are refer- 
ring to that? 

XQ. 116. Yes. Now, the Parker fitting which 
you used in [86] 1933 or 1934 had a sleeve head 
angle on it? 

A. I don’t remember it having it. 

mO. 117. You don’t remember whether it did 
or not, or do you say that it did not? 

A. I don’t remember it having it. I am inclined 
to think that it did not, but I can’t make a definite 
statement on that. It was a long time ago. 

XQ. 118. You can’t be sure whether it did or 
did not? 

A. I ean’t be sure whether it did or did not, but 
JT would venture to say that it did not. 

XQ. 119. Do you remember, with respect to the 
same sleeve head and sleeve in 1933 or 1934, whether 
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there was a clearance between the exterior of the 
sleeve head and the interior of the nut? 

A. Yes, there was some. 

XQ. 120. And do you recall whether or not at 
that time there was difficulty with the sleeves stick- 
ing in the nut? A. Yes, there was. 

XQ. 121. Do you recall any specific instance? 

A. No. I know we had a considerable amount of 
difficulty with fittings generally. 

XQ. 122. Do you recall what was done to alle- 
viate that difficulty ? A. No. [87] 

XQ. 123. Do you recall if anything was done to 
alleviate that difficulty ? 

A. Not until after the aircraft activity started, 
when the aircraft manufacturers, as a requirement 
of light weight and high stresses, demanded that 
something be done to clarify the whole fitting busi- 
ness as a whole, when radio design changes were 
attempted and standardizations were developed. 

XQ. 124. You said, I believe, that alone about 
that period, 1933 and 1934, in your use of Parker 
fittings the sleeve head expanded into the nut when 
the sleeve was made up; that’s correct, isn’t it? 

A. Will you state that again? I don’t follow 
that. In 1933? 

XQ. 125. 1933 or 1934—that period that you 
mentioned, when you first began using Parker fit- 


tings A. Yes. 
XQ. you stated, I believe, that when the fit- 


ting is made up, pulled together, the head of the 
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sleeve expands outwardly into the interior of the 
nut? 

A. No. I said that as a general statement of the 
fitting, not as a statement as to the time. 

XQ. 126. Then let me ask you this: Did the 
fittings which you used in 733 or 734 expand that 
way with respect to the [88] sleeve head? 

A. T don’t know. Our difficulties were encoun- 
tered with the shearing off actually of the top of the 
sleeves. There was our weak point—not the sleeves, 
but the shearing off of the nut. It was just torquing 
down until it was cut off. And that was a matter of 
lack of technique or knowledge more than anything 
else. 

XQ. 127. You are speaking now of the part 
labeled ‘‘nut shoulder”? on Plaintiff’s Exhibit 2? 

A. Yes, that’s right. And that may have been 
due to the binding action of the sleeve and the nut, 
or to the fact that improper wrench loads were used. 

XQ. 128. It is true, is it not, Mr. Greer, that the 
Parker fittings which vou used in about 1934 had 
a nut shoulder which was tilted at a shght angle 
rather than being straight across; isn’t that true? 

A. Yes, T believe that’s true, now that you men- 
tion it. 

©, 129. And it was the tilt of that angleyl 
assume, that caused the shearing off or damaging 
of the nut shoulder? 

A. Oh, TI wouldn’t say that, no. I don’t think 
that the tilt of the nut, the angle of the nut, would 
make any contribution to shearing at all. 
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XQ. 130. Well, what would you say that it would 
do if the [89] shoulder on the nut were tilted at an 
angle, as you say it probably was? 

A. I don’t think it actually makes a heck of a 
lot of difference, except to give a longer face of 
contact. But I would say, speaking purely as an 
engineer, that the value of that was negligible. I 
wouldn’t give it any value at all. 

XQ. 131. Now, with respect to safety factors on 
a Parker fitting made according to the drawing of 
Plaintiff’s Exhibit 2, for example, there is illus- 
trated contact between a sleeve shoulder and a nut 
shoulder, as there labeled. Do you have any idea 
what the safety factor is there in the selected area 
of surface contact? 

A. No. But I could calculate it. 

XQ. 132. Could you estimate it or would you 
need a long calculation to arrive at an answer? 

A. I would need some time on it. J would have 
to know the diameter and the pressures and the 
materials and the strength of those materials. 

XQ. 183. Well, just from pressures which you 
have used in tests, could you estimate or give us 
some approximate estimate of the safety factor? 

A. I don’t think that from an operational stand- 
point that matters at all. I think your problem of 
strength there isn’t one from operating pressure, 
but one from mechanically [90] sealing the parts 
together as a result of improper tools and loads. I 
think that’s the most important factor in a fitting 
of this kind. I don’t think that you would have to 
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worry very much if that sleeve had a smaller area, 
say, half the area, from an operational standpoint. 

XQ. 134. The area at the shoulder contact, you 
mean ? 

A. At the shoulder. That shoulder contact, I be- 
lieve, is important only to the mechanical assembly 
of the parts. 

XQ. 135. It’s a mechanical thing, then, directed 
to correct the errors that a mechanic might make 
if he over-torques ? 

A. That’s right; it’s a matter of giving a suffi- 
eient amount of work area so that he wouldn’t do 
damage under normal operating loads. And if you 
ask me to define ‘‘normal operating loads,’’ I will 
tell you I don’t know. 

XQ. 136. All right, I won’t ask you. 

A. J would like to bring up this point, though, 
T think we all understand: that up until about four 
years ago all mechanics depended on feel more than 
anything else to tighten up fittings. It was purely 
a business of knowing in your fingers when to stop. 
T still do it today. I have occasion to put tubing 
together, and I did some last Saturday. And I 
wouldn’t trust one of my mechanics to put them 
together the way I do. Perhaps if I had a boss, he 
would fire me; but it’s a matter of knowing when 
to stop when you reach a certain [91] load. That’s 
all experience. 

XQ. 137. Now, you said, I believe, in your direct 
examination, that it produces a bad condition if the 
sleeve gouges into the nut. That’s correct? 
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A. The sleeve gouging into the nut, oh, yes. 

XQ. 138. Suppose the sleeve gouges into the 
flare; is that a bad condition, too? 

A. It’s worse. 

XQ. 139. Will you refer, please, to Plaintiff’s 
Exhibit 8? A. Yes. 

XQ. 140. And T direct your attention particu- 
larly to the portion of the sleeve labeled ‘‘33 degree 
angle,’’ and the junction of that with the 1814 de- 
gree angle. A. Yes. 

XQ. 141. Is it not true when that coupling is 
coupled up that the sleeve gouges into the flare? 

A. No, it doesn’t. 

XQ. 142. What happens when that particular 
sleeve is drawn up tight to make a fitting? 

A. It slides over. The angles of motion are such 
that due to the stress developed, the sleeve opens 
up actually and sits down on the tube flare. J think, 
if you will examine the flares after the couplings 
have been put together, you will find that you do 
not have gouge marks. It has been [92] my experi- 
ence, under inspection of repeated assembly and 
disassembly, that we do not gouge the tube or we 
do not score the face of the sleeve. 

XQ. 143. Your last remarks, Mr. Greer, would 
then apply equally well to aluminum or the copper 
silicon sleeves ? 

A. You mean aluminum tubing and copper sili- 
con sleeves? 

XQ. 144. Yes. 

A. I don’t think so. I think with aluminum 
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tubing and copper silicon sleeves you may have a 
condition where you would cither score the tube or 
flatten it out. My experience there is such that [ 
ean’t speak with authority. 

XQ. 145. Would the gouging or scoring in that 
event improve the seal? 

A. No. Seoring or gouging never will improve 
the seal. The fact of the matter is you won’t have 
a seal. 

XQ. 146. Now, you also referred, I believe, Mr. 
Greer, to the presence of hoop stress as a beneficial 
factor in the holding of a coupling together to pre- 
vent a leak in the coupling of this kind. With re- 
spect to the Parker fittings, which you used in or 
about 1934, was the factor of hook stress important 
there, too, in holding the fitting together? 

A. It was; but unfortunately it didn’t exist to 
the extent that it does today; and under vibrating 
conditions [93] the nut would loosen up, and we 
would have a leak. Tt was prevalent in those days for 
mechanies in both the industrial and aireraft fields 
to inspect periodically and continuously tighten the 
nuts, the result being that before long they had 
nothing left to tighten, and it had to be replaced. 

XQ. 147. Can you state for the record why the 
hoop stress in those fittings was not as effective as 
the hoop stress in the fittings used today ? 

A. JT think it was more a matter of angle loading 
than anything else. 

XQ. 148. Which angle have you reference to? 
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A. The loading between the sleeve and the tube 
itself, 

XQ. 149. And is it the interior of the sleeve and 
the exterior of the tube; is that correct? 

A. Yes, it’s either that or the fact that we didn’t 
allow enough clearance for the sleeve to come out. 
I am speaking now, just thinking this thing out. 
But I would say, to answer your question directly 
and not from experience, concerning the conditions 
that existed in the early days of my use of this 
fitting, we did have a definite condition where the 
tube nut would loosen off due to vibration. And to 
answer your last question, as to why that condition 
existed then and doesn’t exist today, I would only 
have to [94] conjecture. By that I would say that 
it was due to two things: No. 1, the fact that we 
did not have a clearance between the sleeve and the 
nut, and therefore was not able to induce hoop stress 


into the sleeve 

XQ. 150. Was that equally true of all sizes, as 
you recall it—the loosening up? 

A. My experience in these fittings up to very 
recently was limited to sizes from the quarter-inch 
size up to the three-quarters-inch size, and very 
heavily on the three-eighths and half-inch sizes. We 
consider that those sizes are small and pretty mueh 
equal up to the three-quarters size. 

XQ. 151. Does your comment, then, apply to all 
of the sizes which you knew at that time? 

A. Well, no. In trying to reeall this thing, I 
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would say that we had more trouble with the smaller 
S1Zes. 

XO. 152. Which sizes# 

A. The quarter-inch, three-eighths, and half-inch. 

XQ. 153. More so than in sizes over half-inch? 

A. Yes. That might he due to the fact that 
manufacturing tolerances in the larger sizes were 
not enough to give vou sufficient clearance to get a 
stress in there. I don’t know. There is also the 
factor that up until a few years ago we did not 
know how to flare tubing. I believe [95] all of us 
understand that. It wasn’t until recently that we 
could make real flares. 

XQ. 154. Now, referring again, Mr. Greer, to 
Plaintiff’s Exhibit 8, you said, I believe, that when 
that nut is drawn up and the fitting closed to com- 
plete the seal, the toe of the sleeve head hit first? 

A. Yes—contacts first. 

XQ. 155. What portion of the sleeve head do 
vou consider the toe? 

A. The point of contact between the flare and 
the sleeve. 

XQ. 156. Is that a line contact or a surface con- 
tact in Plaintiff’s Exhibit 8? 

A. Well, that’s comparative. As the drawing is 
shown here in large scale it is shown as an area 
contaet, but IT believe in actual scale that would be 
a line contact. IT would say a line contact in this 
case here would be limited to a thickness of ahout 
a thirty-second of an inch. Anything beyond that I 
would call an area contact. 
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XQ. 157. Does this drawing, as it appears be- 
fore you, look as though it were not drawn to scale? 

A. I would say it is drawn to scale, but it’s a 
very large fitting. 

If we could look at an actual drawing of a [96] 
fitting, then we could make a very definite state- 
ment. But we know it is a line seal rather than an 
area seal in the industry, referring to Parker, of 
course. 

XQ. 158. I see. And a line seal is a better seal 
than an area seal; is that correct? 

A. Always. That’s why all valves are made with 
line seals. By that I mean a differential angle of 
contact on poppets and seats. 

XQ. 159. Myr. Greer, will you lay your pencil 
on Exhibit 8 at the area where the liquid passes 
through the fitting ? 

A. Right through here (indicating). 

XQ. 160. Now, will you draw with your pencil 
the path of a leak out of that fitting? 

A. The path of a leak? 

XQ. 161. Yes. 

A. There are many paths. The first path would 
be this way (indicating). 

XQ. 162. And your pencil traces along between 
the surfaces of the toe of the body and the inside 
of the flare on the tubing; is that correct? 

A. That’s meght. 

XQ. 163. Will you continue tracing the probable 
outlet of the leak past the area just mentioned ? 
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A. Yes. Either through here (indicating), which 
is [97] the most logical, or through here (indieat- 
ing), which is secondary, and very seldom through 
here (indicating). 

XQ. 164. Now, the portion which you indicated 
as secondary was the portion between the exterior 
of the head of the sleeve and the interior of the 
nut; was it not? A. Yes. 

XQ. 165. And I believe you said earlier in your 
testimony that it was desirable not to have the head 
of the sleeve pressed outwardly into the interior of 
ihe mut; is that correct’ 

A. JI don’t follow you there. Let’s work with a 
pencil here. Will you illustrate what you mean? 

XQ. 166. You stated before, I believe, that one 
of the virtues of the triple fitting is the fact that 
the head of the sleeve maintains some springiness 
and does not fill the interior of the nut? 

pee Ehat’s rieht, 

XQ. 167. Is that correct? 

A. Notas a funetion of the fitting, but as a fune- 
tion of the assembly of the fitting. 

XQ. 168. Well, then, is it not true that there is 
more likely to be space for the leak to pass out- 
wardly between the head and the nut than it is be- 
tween the head and the flare? [98] 

A. Well, it would make no difference if you 
allowed two-tenths of a thousandth clearance in here 
or a tenth of a thousandth or a sixteenth of an inch 
here Gndteating). You would get the same amount 
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of leakage through the fitting. You aren’t depend- 
ent upon that as a source of the leakage. That’s a 
clearance factor, regardless of whether you design 
it or not. 

XQ. 169. Then, so far as those surfaces are 
concerned, it makes no difference whether a leak 
would go through there or not; is that correct? 

A. It’s not designed for it to be leak-proof, or 
it is not considered as a leak-proof portion of the 
fitting. 

XQ. 170. Well, then, with respect to a leak be- 
tween the exterior surface of the flare and the 
interior surface of the head of the sleeve, if that 
were leak-proof or insured against leakage, then 
fluid leaking from the coupling would readily pass 
around the exterior of the sleeve, would it not? 

A. It would. But I don’t see where that makes 
any difference. 

XQ. 171. If you had, then—— 

A. If you had a leak through the flare, between 
the flare and the body—— 

XQ. 172. Fine. [99] 


A. you’ve got a very bad fitting, in the first 
place—— 

XQ. 173. Yes. 

A. ——and it should be changed. But suppose 


you had that leak. The path of leakage, as you are 
describing it, would carry you between the shoulder 
of the sleeve and the nut. If that’s full of oi] under 
pressure, it would make no difference, providing vou 
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had an adequate seal between the shoulder of the 
nut and the shoulder of the sleeve on the top. 

XQ. 174. Is the shoulder contact between the 
sleeve shoulder and the nut shoulder designed for a 
tight fit—that is, a leak-proof fit? 

A. No, I don’t know; I don’t regard it as such, 
because you have two rubbing surfaces, and in 
torquing conditions you are bound to break up any 
smoothness of surface to prevent leakage. I don’t 
think that that is considered a leak-proof joint from 
a design standpoint. 

XQ. 175. It is true, then, is it not, that the most 
important surfaces to have leak proof are the sur- 
faces between the body and the interior of the flare 
on the tube? A. Yes, yes; that’s true. 

XQ. 176. And it makes no difference at all, so 
far as leak-proof contact is concerned, whether or 
not the interior [100] of the head of the sleeve and 
the exterior of the flare on the tubing are in sealing 
relationship to each other? 

A. Oh, I wouldn’t put it entirely that way. It 
is a secondary seal. I would put it in a second or 
third class. 

XQ. 177. Even if that were a tight seal, it could 
still leak out past the threads; could it not? 

A. It could, but not easily. But you are depend- 
ent entirely on the surface between the flare of the 
coupling and the flare of the tube to do your sealing. 

XQ. 178. And when you say ‘‘coupling,’’ you 
refer to the body portion; is that correct? 

A. The body, yes. JI think that is the correct 
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terminology—to call the body the coupling— 
isn’t it? 

XQ. 179. We can say, for consistency, that 
Plaintiff’s Exhibit 8 labeled the body portion—this 
portion on which I lay my pencil—is the portion 


you refer to? A. Yes. 
Mr. Freeman: And that portion was labeled 
ée body oe) 2 


The Witness: Yes. 

Mr. Beehler: No further cross 

Mr. Freeman: That is all. 

Now, is it agreeable to you, Mr. Greer, that you 
waive the reading of this and waive your signature 
to it, if it is likewise agreeable to Mr. Beehler? [101] 

The Witness: Yes, surely. 

Mr. Freeman: Thank you. 


(Witness excused.) 


Mr. Freeman: Let the record show that we will 
resume here at 9:30 tomorrow morning. 


(Whereupon, at 4:15 p.m., an adjournment 
was taken until Wednesday, May 11, 1949, at 
9:30 a.m., at the same place.) 


SIGNATURE WAIVED. [102] 
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having been first duly sworn by James W. Maxwell, 
the notary public herein, testified as follows: 


Direct Examination 
By Mr. Freeman: 


Q. 1. Will you please give your full name? 

A. Roland C. Bergh. 

q. 2. And your residence? 

A. 191 Briarwood Crossing, Cedarhurst, New 
York. 

Q. 3. What is your business or by whom are you 
employed ? 

A. Republic Aviation Corporation, Farmingdale, 
New York. 

Q. 4. In what capacity are you employed by that 
company ? 

A. Iam chief staff engineer and am responsible 
for the supervision of all the mechanical devices 
that are used in our airplanes, including the engi- 
neering aspects and the procurement of all acces- 
sories, equipment, and things of that type. 

Q. 5. How long have you been with the Republic 
Aviation Corporation at Farmingdale, Long Island, 


New York? A. Sinee, I think, April, 1935. 
Q. 6. And you entered that company’s employ 
as an engineer ? A. That is correct. [104] 


Q. 7. What is your educational background, with 
reference to collegiate training ? 

A. I graduated from Princeton University in 
1927, Department of Physics, and then took a post- 
graduate course at New York University, Guggen- 
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heim School of Aeronautics, receiving the degree of 
Aeronautical Engineer in 1929. 

Q. 8. Have you been primarily engaged in en- 
gineering work with respect to the engineering field 
since you graduated in 1929? 

A. Yes, sir, exclusively. 

Q. 9. Can you give me quickly your connections 
from the time you left school in 1929 until 1935, 
when you entered the employ of Republic Aviation 
Corporation ? 

A. Yes, I had only one job prior to my employ- 
ment at Republic Aviation Corporation, and that 
was at Fleetwings, Incorporated, formerly of Gat- 
den City, Long Island, and then they moved to 
Bristol, Pennsylvania. My position there was, first. 
just engineer, and finally chief engineer and vice- 
president, until I left in late 1934. 

Q. 10. You said that you were chief staff engi- 
neer of Republic Aviation and in charge of procure- 
ment or, at least, supervision of all mechanical 
devices. 

A. The engineering aspects of all equipment 
used in the airplanes. [105] 

Q. 11. And does that include fittings for cou- 
pling tubes to hydraulic devices used in planes? 

A. Yes, it includes all equipment, small hard- 
ware and standard parts. 

Q. 12. Are you familiar with the Parker 811 
fitting or the fitting sometimes called the AN fittine 
used in planes? 
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A. Yes, I am very familiar with it, because I 
have been a member of the Industrial Committee 
that has dealt at very great length with the aspects 
of the fluid line fittings and our committee was very 
helpful in the initial setting up of the so-called AN 
standard drawings that the Air Force uses for 
replacing the so-called 811 fitting, which was the 
Parker fitting. 

Q. 13. Is that committee yon mentioned called 
the SAE Committee ? 

A. Yes, SAE-A3, and that committee’s work is, 
I think, in connection with fluid line fittings and 
hvdraulic hose assembly, as I recall it, and its joh 
was, to a large extent—in fact, I think that for a 
period of four years during the war it dealt almost 
exclusively with working the bugs out of the AN 
standard fluid line fittings. 

Q. 14. Can you tell me briefly the function of 
a tube fitting ? 

A. The function of the tube fitting is to [106] 
make a liquid-tight connection between two lines 
or between—by ‘dine’ TI mean either a rigid tube 
or a hose—to make a liquid-tight connection be- 
tween a line and another line or between a line and 
a piece of equipment or accessory, and to provide 
a connection whereby fluid can flow from one place 
to another, either under low or high pressure, with- 
out leaking. 

Q. 15. The flare tube fittings inelude, in addition 
to the fitting itself, a flare upon the tube; is that 
correct ? A. That’s correct. 
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Q. 16. And are they sometimes called flare tube 
fittings ? 

A. Yes, I think that terminology has been used 
for a good many years and is popularly accepted 
throughout the industry, and it also serves the pur- 
pose of identifying this type of connection, as com- 
pared to one where the tube does not require ex- 
pansion or flaring to make a connection. There are 
other fittings on the market now which do not re- 
quire any prefabrication before the joint is made up. 

Q. 17. You said first that a tube fitting was to 
prevent leakage and provide a liquid-tight joint; is 
that correct? 

A. Yes, to provide a lhquid-tight path for the 
flow of liquid. Of course, the fluid can be either 
alr, gas, oil, gasoline, or anything like that. 

Q. 18. Ora vacuum ? [107] A. Yes. 

Q. 19. And the joint brought about by a cou- 
pling or fitting is accomplished by 


let me 


A. By making up the sleeve and the nut 
put it this way: over the tube is slid a nut and sleeve 
and the tube is then flared, which wil] prevent the 
removal of the sleeve and nut, and then the assembly 
is brought up to a male union ov fitting and the nut 
is tightened against the male union. 

Q. 20. Is that male union sometimes referred to 
as the body? A. Yes, the hody of the fitting. 

Q. 21. And I take it that the fitting is to provide 
a mechanical grip for holding the tube mechanically 
interconnected to the-—— 

A. To the body. I will put it this way: there are 
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basically two kinds of forces or strains that the 
assembly is required to take; one is the radial force 
ereated by the fluid pressure, and the other is the 
longitudinal force created by the effective imside 
diameter of the tube, tending to push it away from 
the body. This produces another foree axially along 
the tube, tending to create a separation. ‘The fitting 
serves that dual purpose, and it also of course has 
other purposes, such as the weight of the assembly, 
the [108] weight of the line, and so forth, and it 
has to take vibration, flexing, and a certain amount 
of mechanical force or weight incidental to assem- 
bling the airplane, where mechanics pull on the 
plumbing a little bit to get it through things and 
there is a slight flexing of the parts of the assembly. 

Q. 22. By the term ‘‘plumbing’’ you have ref- 
erence to the various tubes and pipes on a plane? 

A. Yes, by that I mean all the rigid and flexible 
lines where they connect either to themselves or 
to rigid equipment attached to the airplane struc- 
ture. 

Q. 23. Will you give me, just briefly, some of 
the devices that are operated through the medium 
of either finid or air, where the motivating force 
is at one point and the thing to be operated is in an 
exposed position where the interconnection is 
brought about by tubes and couplings of the kind 
we are here talking about ? 

A. I would say that there are really two basic 
functions of a plumbing installation: one, and the 
most important, obviously, is to transmit power 
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from one place to another—and by ‘‘power’’ I mean 
either a gas or a liquid under pressure and, conse- 
quently, to act as a means of conveying a fluid which 
is used in the engine or the lubricating oil system 
of the engine. 

Q. 24. I hand you a drawing which has been 
marked [109] Plaintiff’s Exhibit No. 2 (Amon dep- 
osition) and will ask you to look at the ilustra- 
tion there and state whether you recognize that as 
an AN fitting. 

A. Well, it very closely approximates a picture 
of a made-up joint or a section through it. 

Q. 25. And do you find there the parts legend 
‘“Body nut and sleeve’’? A. Yes. 

Q. 26. What is the relationship of the outside 
wall of the sleeve within the nut relative to the 
inner wall of the nut? 

A. Well, there are three surfaces, starting from 
the outer end, as an axial or cylindrical clearance, 
which has to be of a reasonable amount to allow for 
machining variations, I should say, between con- 
centrics and between the manufactured nut and the 
manufactured tube, and that clearance has to be 
there so that the nut can be centered entirely—I 
mean the tube can be centered, together with the 
sleeve, entirely upon the angle of connection with 
the body. 

Perhaps I haven’t made myself quite clear. What 
I mean is that in order to get a good fluid-tight 
joint, which is obviously important, between the 
inside of the tube and the male end of the body, 
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that is the fluid connection that has to be sealed, 
and that flat surface has to be perfectly concentric 
in order to get a fluid-tight joint, and that is [110] 
the reason for the procedure I have just described. 
Then beyond that is a washer that has a flat surface 
between the shoulder of the nut and the correspond- 
ing shoulder of the sleeve, and the forces in tight- 
ening the nut against the body are applied at this 
surface to the sleeve, which forces the sleeve tightly 
against the outside flare of the tube. 

The width of that shoulder is very important be- 
cause, if it is too narrow, it can deform either the 
sleeve shoulder or the nut shoulder. Of course, you 
want a clearance at the inside diameter of this 
washer, but you don’t want an excessive clearance 
or you do not have enough biting surface on the 
shoulder, and, thirdly, you have a more or Jess 
cylindrical section between the imside of the nut 
and the outside of the sleeve. That clearance has to 
be adequate, to take care of the inherent expansion 
of the sleeve due to torque tension while the fitting 
is being made up, or forces due to the inclined plane 
action tend to expand the sleeve somewhat, and it 
has been our experience that that clearance has to 
be a reasonable amount, particularly at the flare 
end of the cylindrical section of the sleeve, so that 
onee a joint has been made up tightly and is sub- 
sequently disassembled, the nut is free to rotate on 
the sleeve, after the sleeve has been slightly ex- 
panded through this action. 

The sleeve head angle, as noted here, shows that 
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the [111] two surfaces I just mentioned are not 
exactly parallel, as initially made. We have made 
some checks on it, which indicate that, once the 
joint has been made, the sleeve is approaching 
closely to a true cylinder, after it-has been expanded 
through this tension. 

I might say that the question as to whether it is 
necessary or not can be boiled down pretty much 
this way, that you could have parallel surfaces on 
the outside of the sleeve, but it would necessitate, 
if you maintained the washer contact with the 
shoulder area, either a weaker nut or a larger 
diameter hexagonal nut, which in all cases is a six- 
sided hexagon so that it takes a wrench. 

Q. 27. Would it be desirable to use a larger nut? 

A. Definitely not. We are interested in keeping 
the weight down on our fitting assemblies which, J] 
might add, in a modern airplane and even a small 
airplane, runs into, I think, roughly, somewhere be- 
tween 500 and 1,000 pounds for similar connections 
in each plane. 

Q. 28. And would it be desirable to make the 
nut weaker ? 

A. No. In designing our airplanes we want the 
following things: First, it has got to work and 
serve its purpose and, by ‘*work,”* T mean not only 
work when you want it to work in the field and 
under maintenance conditions—that is its first main 
function. Second, it has got to be of a size so [112] 
that we can put it in the airplane, and, third, it has 
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got to be as light as possible for the required fune- 
tion, and also it must be as cheap as possible. Every- 
thing in the airplane has to be weighed on the basis 
of those four functions. 

Q. 29. And has the use of fittings of the kind 
exemplified by Plaintiff’s Exhibit 2 (Amon depo- 
sition) served its function and worked satisfac- 
torily ? 

A. Yes, it has served its function very well. We 
have used the type of fitting here, both AC-811 
Parker type and the AN type, for as long as I have 
been in the business. We did not use the AN type 
until very late in the war. 

Q. 30. Are you familiar with the smaller type 
fittings that provide a double angle on the inside 
of the sleeve that engages the outer surface of the 
flare ? A. Yes. 

Q. 31. And has your company used fittings of 
that kind ? 

A. Yes, both the AC-811 sleeve and the AN 
sleeve and, as it was initially issued, I believe it 
shows the same double angle in the smaller sizes. 

Q. 32. The drawing or type of fitting that you 
have just referred to is of the kind illustrated in 
Plaintiff’s Exhibit No. 8? A. Yes. [113] 

Q. 33. Is it customary and desirable to connect 
and disconnect two fittings to accessories or operat- 
ing parts on a plane? 

A. Yes, it is very neeessary, both at the time 
of manufacture and very often—by that I mean 
we either buy a piece of equipment and it has to 
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be tested, preferably by the accessory manufac- 
turer—very often we inspect it and double check 
it at our plant, and we have to assemble it and re- 
assemble it again, and we also check it in the fluid 
system of the airplane itself. They are removed 
and we check those before we put them together, 
with other auxiliary connections, to make sure that 
all the connections are tight, prior to the final 
assembly of the airplane. That is very necessary 
with manufactured products, because the assembly 
lines are quite short and we cannot spend the time 
to go over all the lines on an airplane; so in other 
cases where we had to make these connections and 
break them, also in the field where there is the main- 
tenance of the airplane, we quickly had to assemble 
these connections or a number of them in order to 
get at something else or to replace an accessory or 
something of that sort, or to modify the airplane 
or something like that which we have to make or 
the Government wants us to make. 

Q. 34. So that a fitting is used—— [114] 

A. It is re-usable, I will put it that way. 

Q. 35. And, when re-used, must serve as effi- 
ciently as when first used ? 

A. That is correct. Well, not used in combina- 
tion with other material or fittings that necessitates 
the replacement of any of the metal parts, because 
that would be too costly in the field. 

Q. 36. And, likewise, inconvenient? 

A. Yes. 

Q. 37. In the double angle fittings of the small 


1202 The Parker Appliance Co., ete. 


(Deposition of Roland C. Bergh.) 

size you have referred to, as illustrated in Plaintifi’s 
Exhibit No. 8, is it true that the sleeve first engages 
the outer flare of the tube over a very narrow line 
of contact? 

A. Yes, that is very necessary. If the first con- 
tact is made farther down the tube, it would tend 
to push the tube back through the sleeve to a cer- 
tain extent and not provide sufficient contact area 
between the inside flare of the tube and the top cone. 

Q. 38. You mentioned the torque tension. By 
that do you mean the expansion of the lower end 
or the nose end of the sleeve, as the nut is brought 
up to proper torque? 

A. That is correct. In order to create a proper 
connection between the inside surface of the tube 
and the outside surface of the body, it obviously 
requires a tension [115] force in the sleeve adjacent 
to this binding or contact, and that produces a cir- 
eumferential tension in the sleeve which, for lack 
of a better word, we will call hoop tension. 

I would like to go back for a moment, if I may, 
for a little more diseussion on this flare diameter 
of the tube. 

Q. 39. Go right ahead. 

A. If the flare diameter—and by ‘‘flare diame- 
ter’’ I mean the maximum diameter of the tube—if 
that is too large it interferes with sliding the nut 
over the assembly in making it up, and it 1s obvious 
that it has to be less than a certain dimension, and 
it also has to be greater than the point of contact 
with the sleeve. If it is approximately the same 
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diameter as that corresponding edge on the inside 
of the sleeve, it will definitely drive the tube back 
out through the sleeve when the joint is made up to 
the extent where it will fly out. 

We have had trouble with that, and have had 
eases where you could actually pull the tube out or 
it flies out, and of course that kind of a joint is no 
good, so in our manufacturing procedure and in- 
spection we require that all tubes are checked with 
a ‘‘go-and-no-go”’ gauge, to insure that the maxi- 
mum diameter of the tube flare is within proper 
limits. 

Q. 40. Would you mind explaining what a “go- 
and-no-go’’ gauge is? [116] 

A. That is a piece of steel that the tube won’t 
go in and will go in. Each tube, after being flared, 
has to go in one hole and not in the other. We have 
been using that, to my personal knowledge, for at 
least seven years in production. 

Q. 41. Mr. Bergh, you mentioned something 
about proper clearance or the angle between the 
lower or nose end of the sleeve and the nut. What 
would happen if the sleeve actually jammed or en- 
gaged tightly against the inner wall of the nut when 
you were ready to assemble the joint? 

A. Well, two things could happen when making 
the joint up initially pretty tight; it might tend to 
rotate the tube shghtly just before the nut was 
brought up to its proper tightening torque in rela- 
tion to the tube, or if it did not rotate the tube on 
initial assembly, it is perfectly proper to twist the 
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tube during the make-up torque of the nut, or if the 
initial clearance as mentioned is still closer, it is 
conceivable that the nut will not be able to be ro- 
tated at all without twisting the tube, in which 
ease it will damage the tube and necessitate replace- 
ment of it with a smaller size. 

The tortional stiffness of the tube is of course 
greater in small sizes, and this condition has never 
been brought to my attention except in the smaller 
sizes, because usually in [117] the larger sizes there 
is sufficient tortional strength im the tube itself to 
prevent other than a momentary rotation of the 
tube. Except for defective parts, we have never had 
this trouble in production that we have just dis- 
cussed here, if the parts are made in accordance 
with the proper dimensions. 

Q. 42. However, if the nut and_ sleeve had 
jammed to such an extent that thev were both ro- 
tated in unison, could that score or ruin the flare 
on the tube? 

A. Well, I think it 1s fairly obvious that in any 
such condition the forees between the tube and the 
sleeve will be Ingher than the forees between the 
sleeve and the nut, once it has been made up. Even 
if they are both bound. vou would expect the forces 
between the nut and the sleeve to be less than be- 
tween the sleeve and the tube, as far as tortional 
rotation or twisting 1s concerned. I might add that 
once the assembly has been made up, the sleeve has 
been brought into very intimate contact with the 
tube near the sealing surface in such a manner that 
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usually, once the joint has been made up, it is im- 
possible to move the sleeve away from the flare of 
the tube. 

To answer the question perhaps a little bit differ- 
ently, it would be highly undesirable, if the nut be- 
came to any degree part of the assembly and it 
would be impossible to [118] disassemble it, and I 
think that scoring of the surface between the inside 
of the sleeve and the conical section of the body 
would be less serious than the damage to the tube 
itself unless of course it is possible to rotate the 
other body end which could conceivably be done in 
some cases. 

Q. 43. Putting it in another way it is highly 
desivable that the nut be easily removed without 
mutually removing or in any way disturbing the 
sleeve proper? A. That’s nght. 

Q. 44. Are these fittings in airplanes used in por- 
tions of the plane that we might call close quarters? 

A. Very close quarters. 

Q. 45. And are they likewise used where there 
may be a great number of fittings closely adjacent 
to each other? 

A. Yes, in order to get all fluid line assemblies 
in our airplane we very often have to gang them to- 
gether into a package more or less and very often 
we go so far as to make up a bundle of tubes with 
these connections on them and slide them into the 
airplane. We make up these bundles, and still we 
have to provide access to them, so that a mechanie 
still can loosen one of these nuts. It can be done, but 
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it is not as casy, when you have a. bundle, as it was 
when you had a joint for each tube assembly and 
then put them in the airplane; but the point is, it 
can be done. [119] 

We also like to be able to use torque wrenches, 
the Government has a requirement with respect to 
checking the torque on these kind of connections. 
Tt is not an ideal method of knowing that everything 
is perfect, but it is the best method we have. We 
endeavor to use it quite often, and the inspectors 
have to go in occasionally to see that the mechanics 
are properly tightening the connections. A connec- 
tion may appear to be tight imitially, but may loosen 
under the action of vibration or high pressure, if 
we don’t give some inspection to the made-up joint. 

Q. 46. Im airplanes the safety of the plane and 
the proper functioning of the plane is, to a great 
extent, dependent upon a proper joint being made 
between the tube and the operating mechanism of 
the plane; is that correct? 

A. Yes, I think that all the troubles we have 
with airplanes—and by ‘“‘troubles’’ I mean big 
troubles, either serious damage to the airplane or 
loss of the plane or fire as a result of fluid line 
leaks—I would say that things such as these, and 
other relatively small things when you see them, 
are the cause—not only fluid line connections, but 
IT mean spacing electric wires properly and putting 
inswation on them—things of that type I think are 
responsible for a Jot more than fifty per cent, and T 
should say seventy-five per cent of the real troubles 
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that we have on our airplanes, [120] aside from 
accidents due to the planes themselves. Putting it 
another way, airplanes do have accidents, and the 
majority of course are due the pilot’s error or to 
the weather, but subtracting that kind of accidents, 
which are caused by either the pilot or the weather, 
improper information given to him over the radio 
or something like that—those are caused to a much 
higher degree than would be caused by the structural 
weakness of the airplane itself. 

I might say that our own experience has been 
that, when we have an accident, ninety per cent of 
the time it is due to faulty installation rather than 
structural design, so it is the little things that make 
the big difference, and I have always found that if 
you lick the little things, they create the majority 
of our headaches. 

Mr. Freeman: That is all. You may cross-ex- 
amine. 


Cross-Examination 
By My. Beehler: 


XQ. 47. You mentioned, I believe, Mr. Bergh, 
that you worked for a company called Fleetwings, 
Incorporated. 

A. That is correct. 

XQ. 48. What business were they in? 

A. I thought I made it clear that I started in 
the aviation business when I left college. We were 
manufacturers, initially, of small components for 
other airplane manufacturers, [121] and we gradu- 
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ally worked into assemblies of complete control de- 
vices and fittings for other manufacturers, and 
finally we built two or three different airplanes our- 
selves, one of which was put into production just 
as I left the company at Bristol, Pennsylvania, and 
our particular field was stainless steel construction, 
spot-weld stainless steel construction, which we pi- 
oneered in the industry. 

XQ. 49. Did you have occasion to use two-piece 
fittings when you worked for Fleetwings, Inc? 

A. Yes, we used them, but I frankly admit that 
J did not pay much attention to them at that time. 
I couldn’t even be sure whether they were two-piece 
or three-piece fittings, but I know that we had used 
those at the time. Of course, I wasn’t as well versed 
on the subject at that time, except that T believe 
we used what other airplane people used. 

XQ. 50. Are you familiar with the two-piece 
flare fitting? A. Yes. 

XQ. 51. When did you first become acquainted 
with the two-piece flare fitting? 

A. Well, when [I became acquainted with it is 
rather hard for me to answer. [ distinctly remember 
that we started using—I don’t know whether we 
actually used them or not, but IT believe we did use 
some on our first airplanes that we made down there 
at Fleetwings. The only reason IT remember [122] 
that is because I remember using a bunch of so- 
ealled NAF drawings which defined dimentionally 
the shape of the nut or sleeve, as you e¢all it, which 
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is one piece of metal required to be used on all Naval 
aircraft. 

In addition to that, I distinctly remember some- 
thing in connection with some other work that we 
had, which was the forerunner of the two-piece fit- 
ting. I don’t know what the dimentional change was 
between that NAF and I believe what is called the 
AN-819, which is a similar looking fitting under the 
AN series. 

XQ. 52. Are the two-piece flare fittings re- 
usable ? 

A. To the best of my knowledge, they are, but 
I am not certain. As I say, since I left Fleetwings 
and came to what is now called Republic Aviation— 
it was then called Seversky Aircraft and was taken 
over by Republic in 1987 or 1938—we were always 
supposed to be required to use the three-piece tvpe 
of fittings. 

XQ. 53. Have vou used the two-piece type of 
fittings yourself since you came to Republic? 

A. No, sir, I don’t know of a single instance 
where we have used the two-piece fittings. 

XQ. 54. Republic Aviation does not supply any 
aircraft to the Navy, does it? 

A. No. Frankly, I am not familiar with Parker’s 
relation [123] to the two-piece fitting. 

XQ. 55. I refer you, Mr. Bergh, to Plaintiff’s 
Exhibit No. 2, and I wish that you would recall your 
testimony with regard to the contract between the 
sleeve shoulder and the nut shoulder. A. Yes. 

XQ. 56. You stated, I believe, that the area of 
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contact between those two shoulders is important; 
is that correct ? 

A. Yes, because of the force that makes the com- 
pressive connection between the inside of the flare 
of the tube and the body. 

XQ. 57. Is that area critical? 

A. Well, let’s put it this way: Any time we find 
stresses that are too low, we have to do something 
about it. By that I mean our airplanes only perform 
on the basis of the strength-to-weight ratio, which is 
a very critical item that makes the airplane take off. 
Tf it is too heavy, it won’t fly. You can make a very 
safe airplane by keeping the stresses very low but, 
unfortunately, the airplane will never take off, so 
we have to worry about the weight of the assembly. 

As I say, J was very intimatelv connected with 
checking up the fittings, and we have to keep the 
dimensions to reasonable amounts and keep the 
weight down, and still serve [124] the functions that 
thev have to serve. I believe I prefaced my opening 
statement that the thmg has got to work, first; it 
has got to fit, be the lightest we can get, and cost 
the least. Those things are important things and 
not comparable to industrial applications, where 
weight doesn’t make so much difference. 

XQ. 58. Do you know what safety factor was 
recommended with respect to these two shoulders? 

A. Well, two things enter into that. You have to 
keep the stresses down, so that fatigue, and so forth, 
wil] not take place. That is the low limit, and of 
course a certain amount of experience is a factor 
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involved in these things. You cannot just say, arbi- 
trarily, if the stress goes up from 15,000 to 20,000 
pounds, that is all right, and if you go under 10,000, 
that is wrong. There is a certain amount of ex- 
perience necessary in those things. 

A number of tests were run by the Government 
and accessory manufacturers and airplane manufac- 
turers, to make sure that these things would serve 
their function, with reasonably light weight. The 
cylindrical section of the sleeve was decreased from 
the original AC-811 type, and the original AN sleeve 
was decreased for normal use, and the only excep- 
tion to that was in the length of the sleeve. I think 
the navy has one arrangement and the Army has 
another. I don’t believe [125] they even call it AN. 

XQ. 59. With respect to this Plaintiff’s Exhibit 
No. 2, Mr. Bergh, note, please, the interior of the 
nut, the portion that surrounds the head of the 
sleeve. A. Yes. 

XQ. 60. Suppose, for exainple, that the diameter 
of the interior portion were increased .004 of an 
inch. Would that necessitate increasing the outside 
diameter .004 of an inch to maintain a safe cou- 
pling? 

A. Well, that is a hard question to answer. You 
say .004 of an inch, but I don’t know what the taper 
is. I know that very careful studies of these were 
made by the Air Force of each size. I think they 
blew up pictures twenty or twenty-five times, and 
then they set up the AN dimensions in relation to 
the previous three-piece AN fittings, to stay within 
reasonable proportions of the prior art fittings. 
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XQ. 61. These nuts are made up from standard 
hexagonal rods, are they not? 

A. No, not standard hex rods, because we ran 
into trouble there, and just to show you the trouble 
we ran into, the chief producer of the hexagonal 
stock from which all nuts are made, so far as | know 
—it was found that the commercial tolerances were 
excessive, with regard to just a small thing like 
having a so-called standard wrench, to make sure 
that [126] either the parallel tvpe of wrench or the 
box type of wrench would fit. We definitely ran 
into that trouble, and that necessitated setting up 
closer tolerances than the commercial stock. 

XQ. 62. Let me interrupt you for a moment. 
What do vou mean when you say that the hexagonal 
rod was not standard, so that it had to be made to 
closer tolerances than standard? 

A. I mean that the maximum dimension had to 
be such that the wrench would fit without slipping. 

XQ. 65. Those dimensions were standard com- 
mercial sizes, were they not? 

A. No; so far as T reeall, they were fractional 
dimensions. 

XQ. 64. Isn’t it true, Mv. Bergh, that the outside 
diameter of the hexagonal rod controls to a greater 
degree the clearance that is available 


A. Did you say maximum or minimum degree ? 

XQ. 65. Either one—that it has a greater effect 
on the clearance which in available to you than a 
matter of some .004 of an inch variation of the parts 
on the inside of the fitting ? 

A. Well, I would say that the tolerance, so far 
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as I recall, measured across the flat surface of the 
hex, was probably wider. Perhaps some more light 
can be shed on the [127] question you have asked me 
if I say we have had trouble, particularly during the 
war, with two things in connection with defective 
materials: One, in the material out of which the 
sleeve was made. I believe we used exclusively in 
our company for years a copper silicon, and that type 
of sleeve we had always found would take the ten- 
sion created better than the other materials, par- 
ticularly in the small sizes. We had cases where 
eracks would form where the material was not prop- 
erly processed. 

I had oceasion to attend various meetings of the 
Aeronautical Board and the Army and Navy where, 
during the war, they tried to force us to give up the 
use of copper silicon for sleeves. We had had this 
trouble, and we knew that if we changed to another 
basic material on the sleeves—by test we found we 
were having more trouble, so we, for one—and 1 be- 
lieve other airplane manufacturers had trouble—so 
we decided that we definitely needed this copper 
silicon material, which is capable of taking the ten- 
sion without cracking. 

This cracking that | mention is something that 
would not necessarily happen the first time the joint 
was made up. We found cases where the joint was 
apparently tight and, on the first disassembly, we 
found it was cracked down through one line. Tn 
some cases that did not create a leak but, on re- 
tightening, it did. So the Government finally per- 
mitted us—although [128] it was a critical material 
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—permitted us to use copper silicon for the sleeves. 
I mention this because it shows wear on the inner 
edge of the sleeve. 

Now, so far as the nuts are concerned, I would 
say that almost 99 per cent of the nuts we use, ex- 
cept on flexible hose assemblies with an aluminum 
alloy type of nut, showed imperfections or defects 
in the hexagonal bar stock—and I think you had it, 
and we all had it. We had cracks like this (illus- 
trating). Here is the hex shape of the bar, and at 
some point through here (indicating) we would get 
a crack. 

XQ. 66. Some place across the bar? 

A. That’s right, yes, across the short dimension, 
we had trouble with eracks there, and it was found 
that there were either imperfections in the billet 
that did not show up until the nuts had been used 


or 

XQ. 67. The cracks did not have any relation- 
ship to the area of contact between the nut shoulder 
and the sleeve shoulder, did they ? 

A. Well, it is obvious that there are tension 
forces created in the nut as well as in the sleeve. 
Those tension forces are primarily due to the angle 
of the thread, and when you screw the nut up tight, 
it applies this force in such a direction that it tends 
to create a tension effect on the nut as well. I believe 
that the cracks we found there in the [129] nuts 
were primarily due to the spread effect. I don’t 
have proof whether it was—we know it was defec- 
tive material, I will put it that way—but whether it 
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was the effect of the thread expanding or the ex- 
pansion of the sleeve, actually I don’t know. I think 
that was very much less likely to be the case; I 
think it was more likely to start at the free or open 
end of the hex nut and work back. 

XQ. 68. Tell me in your own words, Mr. Bergh: 
Is a sleeve head angle such as illustrated in Plain- 
tiff’s Exhibit No. 2 necessary in order to have that 
coupling work successfully ? 

A. To be perfectly honest with you, I cannot say 
anything definite about that, because we have always 
used this fitting arrangement here (indicating), and 
the only way you can tell a thing hke that is to 
have a lot of experience whereby you can determine 
that. A few isolated tests will not answer the ques- 
tion, Mr. Beehler. We have had cases where the 
parts stood up all right by test, according to en- 
gineering practice, analysis and specification, but 
gave trouble in service. All I can say is that I know 
these work and I believe, from the point of view of 
minimum weight and knowing that the sleeve will 
expand somewhat, that this (indicating) will be a 
httle more efficient. That is as far as I can say. 

XQ. 69. Do you recall, about the time that you 
first began [130] to work with Republic Aviation, 
whether or not the sleeves of the three-piece couplings 
then used had a sleeve head angle? 

A. As far as I recall, yes. The only way I can 
answer that question is to say that the AC-811 sleeve 
that was in our standard book—they wouldn’t per- 
mit you to manufacture any of the standard fittings 
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and, as we had to do something, we obtained the 
dimensions of the AC-811 fittings from the Parker 
Appliance Company, and I think I still have a set 
of the things. I brought them along with me in my 
brief case and T could check them, if you want me 
to. I have dimensions on the drawings here, but my 
best recollection is that they were 

XQ. 70. Just a minute. Do you recall the first 
of those drawings, without looking at them? 

A. No. 

XQ. 71. Will you look at them, please, Mr. 
Bergh? 

A. I veeall a bulletin about these things, telling 
the company how to use these things, back in 1948, 
when they first came out. This drawing here, of 
which I have copies, is dated October 25th and shows 
a 114 degree angle on the cylindrical outside surface 
of the sleeve. 

XQ. 72. And that is a drawing which is identi- 
fied as 811-T, I believe. [131] 

A. 811-T, yes. Actually, these drawings here 
were not issued by the Army Air Force, they were 
issued by the Parker Appliance Company, and I 
believe were distributed through the Army Air 
Force to anybody who wanted to make these fit- 
tings, because the 811 drawing sheet was inadequate 
to show the dimensions of the various pieces. 

XQ. 73. I will ask you, Mr. Bergh, whether 
those drawings are the earliest drawings you have 


in your possession here. 
A. These are the only drawings that I have of 
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the so-called AC-811 type of fitting. If anybody has 
an AN book here, showing the 811 sheet, I could 
show you what I mean. 

XQ. 74. No, that is not necessary. 

A. Itis one piece of paper the size of this (indi- 
eating), which is supposed to give all the necessary 
engineering information for all the AC fittings that 
the Army had in effect. There may have been sixty 
or eighty fittings on that one piece of paper. 

XQ. 75. Did you use any three-piece couplings 
prior to the time that the AC-811 specifications 
were promulgated ? 

A. The AC-811 sheets, they were in our stand- 
ard book as far back as I can recall. I don’t know 
the initial date of issue. Has anybody got that 
book here? I could certainly identify it, if they 
have. I am almost absolutely certain that the orig- 
inal AC-811 sheet did not show these [132] dimen- 
sions or any other manufacturing dimensions of the 
AC-811 fitting. You can answer that better than I 
can. The only dimensions that I recall on the 811 
sheet were more or less installation dimensions. 

XQ. 76. Mr. Bergh, may I suggest that if you 
will just kindly answer the questions and not con- 
tinually volunteer, we might be able to shorten the 
record and save considerable time here ? 

A. Yes, sir. 

XQ. 77. Let me ask you this question, Mr. 
Bergh: From about 1935 until, let us say for exam- 
ple, 1937 did you experience any difficulty with the 
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head of the sleeve of the three-piece coupling seiz- 
ing the nut, as the nut was backed off the fitting? 

A. When I was first employed at what is now 
called Republic, I was in the structures end of the 
company and, until I became an engineer, which 
was around 1939, I was not in that end of the busi- 
ness to be able to honestly answer your question. - 

XQ. 78. In 1939, then, did you have any expe- 
rience with the sleeve head sticking in the nut as 
the three-piece coupling was uncoupled? 

A. No, sir, I cannot say that I recall any trouble 
with the fittings until considerably later than [133] 
that. 

XQ. 79. Subsequent to the adoption of the AN 
standard dimensions for the three-piece fittings, Mr. 
Bergh, have you experienced any sticking of the 
head of the sleeve in the nut? . 

A. All T can say is that it has not been brought 
to my attention. 

XQ. 80. Along about 1939 or 1940, Mr. Bergh, 
nanely, your first experience with the three-piece 
flared fitting, you recall, do you not, that the nut 
shoulder, as that part is labeled on Plaintiff’s Ex- 
hibit No. 2, was not perpendicular to the axis of the 
nut but, rather, tilted at a slight angle; is not 
that so? 

A. You mean this surface here (indicating) ? 

XQ. 81. The surface of the interior of the nut 
shown on Plaintiff’s Exhibit No. 2. 

A. Was not a flat surface? 
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XQ. 82. Was a flat surface, but tilted with re- 
spect to the axis of the nut? 

A. It couldn’t be a flat surface; it had to be a 
conical section. 

XQ. 83. Well, was it a conical section? 

A. I cannot answer that. I would have to look 
up and check the drawings I have here. 

XQ. 84. You said, I believe, that it was desir- 
able, Mr. [134] Bergh, not to have the tube rotate 
when a coupling is disassembled. A. Yes. 

XQ. 85. Have you had occasion to disassemble 
two-piece couplings ? 

A. No, sir; I said I have had no experience with 
two-piece couplings. I have never used them, and 
I couldn’t say. 

XQ. 86. You stated, Mr. Bergh, I believe, that 
you were a member of Committee A-3 of the 8.A.E. 

A. That is correct, I was, at the time the bulle- 
tin was written that you have in your hand there. 

XQ. 87. Do you subscribe to this statement 
which I read from page 1 of the bulletin entitled 
“‘S.A.E. Aeronautical Information, Report No. 1:”’ 


‘“h. Sleeve Nuts: The AN-817 sleeve nut is 
interchangeable with the AN-818 nut and AN- 
819 sleeve combination. However, tests show 
that the nut and sleeve combination will permit 
closer tube bend, more repeated disassembly 
and reassembly and more wrench torque.”’ 


A. Could I see that, myself? 
XQ. 88. Certainly (handing to witness). 
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A. Yes, I believe that the statement which says 
‘that the nut and sleeve combination will permit 
closer tube bend, more repeated disassembly and 
reassembly and more wrench [135] torque” is a 
true statement of the facts. 

XQ. 89. Thank you, Mr. Bergh. When that rec- 
ommendation was made which I just read to you, 
do you recall who made the tests which accounted 
for that recommendation ? 

A. No, sir, | cannot answer that. The only way 
T can answer your question is to state, by inference 
only, because the Air Force wanted us to use the 
three-piece fittings and insisted upon it, and I say 
by inference only, because of that fact. It is more 
expensive, I believe, for a three-piece instead of 
two, but as long as we were making the airplanes, 
we had to follow their specifications and use the 
three-piece fittings instead of two-piece fittings. 

Mr. Freeman: Are you going to put this bulle- 
tin in the record, Mr. Beehler? 

Mr. Bechler: I can, if you wish. Now may we 
have a couple of minutes recess, Mr. Freeman? 

Mr. Freeman: Certainly. 


(Whereupon a short recess was taken.) 


XQ. 90. One more question, Mr. Bergh, with 
regard to this same S.A.K. Committee A-3 report, 
page 1 of which I previously referred to. It is true, 
is it not, that the AN-817 sleeve nut mentioned in 
that paragraph is a sleeve nut which is used exclu- 
sively with a two-piece flared fitting? 

A. Yes. [136] 
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XQ. 91. Then would you like to clarify your 
previous statement to the effect that you had had 
no experience at all with the two-piece flared fit- 
tings? 

A. To my personal knowledge, we have never 
put in the AN-817 sleeve nuts. 

XQ. 92. You stated, I believe, that you, your- 
self, had never used the two-piece coupling. Is that 
still your statement? 

A. Yes, sir. If that is a fact, it is something that 
I am not at all aware of, and it would be contradic- 
tory to Government specifications for an Army air- 
plane. It is true that deviations are granted by 
the Government in special cases, and perhaps in iso- 
lated cases we may have asked the Government to 
permit the use of an AN-817, but I can say truth- 
fully that for the last two and a half years at least, 
all the correspondence that comes in to the com- 
pany and goes over my desk would so indicate, 
from just quickly glancing at the letters, but I am 
not saying it didn’t happen. 

Mr. Beehler: That is all. 

Mr. Freeman: Are you willing to waive the 
reading and signing of the testimony by the wit- 
ness ? 

Mr. Beehler: Yes, that is agreeable. 

Mr. Freeman: Thank you very much, Mr. 
Bergh. That includes the taking of depositions in 
New York. [137] 

At this time I am going to ask you, Mr. Beehler, 
to send me a photostat of the cover page of that 
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bulletin entitled ‘‘S.A.E. Aeronautical Information, 
Report No. 1’’ and the particular page a portion 
of which was read into the record, with the under- 
standing that the bulletin will be made available 
to counsel for the plaintiff at a later date, if neces- 
sary. 
Mr. Beehler: That is satisfactory. 
Signature waived. 


(Whereupon, at 11:25 A.M., May 11, 1949, 
the foregoing depositions were [138] con- 
cluded. ) 


State of New York, 
County of New York—-ss. 


I, Irwin T. Shaw, a Notary Public and Certified 
Shorthand Reporter of the State of New York, do 
hereby certify 

That the foregoing depositions of W. Howard 
Ehmann, William D. Clark, and Edward M. Greer 
were taken on behalf of the plaintiff in these ac- 
tions pursuant to notices dated April 6, 1949, before 
me at the offices of Messrs. Cravath, Swaine & 
Moore, 15 Broad Street, New York 5, N. Y., on 
Tuesday, May 10, 1949, between the hours of 10:00 
A.M. and 4:15 P.M. 

That the said witnesses were by me duly sworn 
before the commencement of their testimony, which 
was recorded by me stenotypically and thereafter 
reduced to typewriting under my direction; and 
that the foregoing transcript constitutes a true and 
correct record of the proceedings herein. 

That the parties to these actions were represented 
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at the taking of said deposition by counsel as set 
forth in the list of appearances. 

That pursuant to stipulation the reading and 
signing of the depositions by the witnesses are 
waived, and 

That I am in no way whatsoever related to or 
associated with either of the parties hereto or their 
attorneys, nor am I interested directly or indirectly 
in the matter in controversy. 

In Witness Whereof, I have hereunto set my 
hand and affixed my official seal in the City, County 
and State of New York this 20th day of May, 1949. 


[Seal] /s/ IRWIN T. SHAW, 
Notary Public in the State of 
New York. [139] 


State of New York, 
County of New York—ss. 


I, James W. Maxwell, a Notary Public and Cer- 
tified Shorthand Reporter of the State of New 
York, hereby certify 

That the foregoing deposition of Roland C. 
Bergh was taken on behalf of the plaintiff in these 
actions pursuant to notices dated April 6, 1949, and 
adjournment from May 10, 1949, before me at the 
offices of Messrs. Cravath, Swaine & Moore, 15 
Broad Street, New York 5, N. Y., on Wednesday, 
May 11, 1949, between the hours of 9:30 A.M. and 
11:25 A.M. 

That the said witness was by me duly sworn before 
the commencement of his testimony, which was 
recorded by me stenographically and thereafter 
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transcribed; and that the foregoing transcript con- 
stitutes a true and correct record of the proceedings 
herein. 

That the parties to these actions were represented 
at the taking of said deposition by counsel as set 
forth in the list of appearances. 

That pursuant to stipulation the reading and 
signing of the deposition by the witness is waived, 
and 

That 1 am in no way whatsoever related to or 
associated with either of the parties hereto or their 
attorneys, nor am [ interested directly or indirectly 
in the matter in controversy. 

In Witness Whereof, I have hereunto set my 
hand and affixed my official seal in the City, County 
and State of New York this 20th day of May, 1949. 


[Seal] /s/ JAMES W. MAXWELL, 
Notary Public, State of New 
York. 


[Endorsed]: Filed June 22, 1950. [140] 
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In the District Court of the United States, 
Southern District of California, Central 
Division 

Civil Action No. 7874-B 
THE PARKER APPLIANCE COMPANY, 


Plaintiff, 
VS. 


IRVIN W. MASTERS, INC., 
Defendant. 


NOTICE OF TAKING DEPOSITIONS 


To: Vernon D. Beehler, counsel for Defendant, 
Irvin W. Masters, Ine. 


Please Take Notice that the Plaintiff, The 
Parker Appliance Company, by its attorneys, Bair 
& Freeman, will take the deposition of the party 
Defendant, Irvin W. Masters, Inc., by its agent 
and officer, Irvin W. Masters. The deposition will 
take place at 1:30 p.m. on July 11, 1949, at the 
offices of Lyon & Lyon, 811 West Seventh Street, 
Los Angeles 14, California, before an officer duly 
authorized by law to take depositions. You may 
attend and cross-examine if you see fit to do so. 


LYON, LYON, CHARLES G. 
LYON, 
Attorneys for Plaintiff. 
Of Counsel: 


/s/ WILL FREEMAN, 
/s/ W. M. VAN SCIVER. 
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Proof of service attached. 


In the District Court of the United States for the 
Southern District of California, Central 
Division. 

Civil Action No. 7874-B 


THE PARKER APPLIANCE COMPANY, 


Plaintiff, 
VS. 


IRVIN W. MASTERS, INC., 
Defendant. 


Deposition of Irvin W. Masters, taken on behalf 
of plaintiff, at Suite 800, 811 West 7th Street, at 
the offices of Lyon & Lyon, Los Angeles, California, 
at 1:30 o’clock p.m., July 11, 1949, before W. E. Me- 
Clure, a Notary Public within and for the County 
of Tos Angeles and State of California, pursuant 
to the annexed notice of taking depositions. 


Appearances of Counsel : 
LYON & LYON, Esgs., 
CHARLES G. LYON, ESQ., and 
BAIR & FREEMAN, ESQS., 
WILL FREEMAN, ESQ., 
For Plaintiff. 
VERNON 1D. BEEHLER, ESQ., 
For Defendant. 
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IRVIN W. MASTERS 
having been duly affirmed, testified as follows: 


Direct Examination 
By Mr. Freeman: 


Q. You are Irvin W. Masters, president of the 
Irvin W. Masters, Inc. ? 

A. Irvin W. Masters, that is right. 

Q. Have you produced, or do you have with you 
drawings requested by motion ? 

A. Ido, in the main, Mr. Freeman. Some items, 
we have used drawings not specifically called out, 
namely, in some cases we used the same drawing's 
for aluminum that are—used the aluminum draw- 
ings for making steel or brass or copper silicon 
parts. 

Q. And whether made out of aluminum or other 
metals the drawings with respect to dimensions are 
the same? A. In some instances, yes. 

Q. Will you please produce the drawings that 
you have available in response to the motion? 


(A discussion was had off the record.) 


Q. (By Mr. Freeman): Now, Mr. Masters, you 
have produced two sets, or a duplicate set of draw- 
ines in a file which is marked “ Active’’; that is cor- 
rect, is it not? A. That is correct. [2*] 

Q. And you have likewise produced a file of 
drawings represented by blueprints, about 25 in 


*Page numbering appearing at top of page of original Certified 
Transcript of Record. 
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number, which are marked ‘‘Inactive,’’ and of 
which you have only one set? 

oO. eltat is correct. 

Q. And it is my understanding that you want 
the prints returned to you, so that I am going to 
ask that a duplicate set of photostats be made by 
you or your attorney and furnished to the plaintiff 
at. plaintiff’s expense. That is agreeable, is it not? 

A. That is agreeable. 

Q. And I understand further that you have been 
searching for drawings, those that were specifically 
requested, and you have produced those that you 
have found up to date, and that there may be per- 
haps other drawings requested which if you do find 
you will make them available to us as soon as pos- 
sible ? 

A. That is correct, other inactive drawings. 

Q@. Now, Mr. Masters, you have been requested 
to produce catalogs or hterature with respect to 
fittings, and have you checked your records, and 
have you produced such literature ? 

A. I have here copies of everything now avail- 
able. I beheve that there have been lists produced 
in the past which are not now extant, but this covers 
the bulk of what we have turned out. 

Q. And the literature that you have here pro- 
duced, [3] do I understand that we may retain it, 
keep these copies? Ae That is cortect. 

Mr. Freeman: I take it, My. Beehler, at the trial 
you wil not question the production of any of these 
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documents, and that we may offer them in evidence 
without any further proof as matter put out by 
Irvin W. Masters, Inc. ? 

Mr. Beehler: That is satisfactory. 

Mr. Freeman: And that the same applies with 
respect to the active prints and the inactive prints 
which have been furnished and which will be fur- 
nished us by Mr. Masters or the Masters Company, 
right? 

Mr. Beehler: That is correct. 

Q. (By Mr. Freeman): Now, Mr. Masters, 
where is your plant located? 

A. 1060 North Lake, Burbank. 

Q. Will you tell me when you started in the 
fitting business, as a manufacturer of fittings? 

A. Well, about May, 1941. 

@. And you started at about the time that our 
country was in its so-called preparedness program ? 

A. That is correct, as a manufacturer. I sold 
fittings prior to that. 

@. As a manufacturer I understand you started 
in 1941, and is it correct that your principal efforts 
were directed to fittings applicable to the aircraft 
industry ? A. hat is correct. [4] 

Q. And is it likewise correct that your attention 
from 1941 on down to substantially the present date 
has been with fittings directed to the aircraft in- 
dustry ? A. In the main, yes. 

Q. Are you familiar with the aircraft fittings 
commonly known as the Parker type? 
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A. ‘Those are the ones designated as the 811 fit- 
tings, I believe. Yes. 

Q. You know as a fact that they have been re- 
ferred to and are referred to as the Parker type 
fitting ? 

A. Yes, they are quite generally known as 
Parker type fittings. 

Q. It isa fact that you personally have referred 
to such fittings by the name ‘‘Parker type’’? 

A. Well, I have no knowledge of so referring to 
them in any of our sales literature, if that is what 
you mean. 

Q. Well, aside from sales literature, in conver- 
sation with customers and prospective customers 
have you referred to fittings of the kind here in- 
volved as the ‘‘ Parker type’’? 

A. Well, I have avoided such reference as much 
as [ could, because we were interested in Masters’ 
fittings, but when people spoke of ‘‘Parker type 
fittings’? I knew what they were, and everybody 
Loes. 

Q. And you sold Masters fittings when people 
or customers referred to them as Parker type, cor- 
rect? A. That is correct. [5] 

Q. Is it true that in correspondence that you 
have carried on with the Air Materiel Command at 
Wright Field reference was made to Parker type 
fittings in such correspondence? 

A. I don’t know. 

Q. You did have, of course, correspondence with 


us. Irvin W. Masters, Inc., ete. 1231 


Plaintiff’s Exhibit No. 12—(Continued) 
(Deposition of Irvin W. Masters.) 
the Industrial Resources Branch and Requirements 
Branch of the Production Resources Section, Ma- 
teriel Center, Wright Field? 

A. I don’t just recall that description, but that 
fits the sections which had such functions as the 
name described there, yes. 

Q. The functions of the section that I have just 
described, whether by that name or one elosely 
simulating it, you answered correspondence when 
they asked you about your capacity for the manu- 
facture of Parker type fittings? 

A. Yes. However, they were most frequently 
designated by the accepted Government numbers, 
810 and 811—-811, primarily. 

Q. And likewise by 

A. There were other designations. 

Q. Such as AN? 

A. And the AN, yes, that is right. 

Q. And it is a fact that during the war you did 
make available to the Materiel Command at Wright 
Field your production possibilities ? 

A. Yes. [6] 

Q. Now, I understand that you began manufac- 
turing fittings some time after the summer of 1941? 

A. No—well, in the late spring of 741. 

Q. You were going at full force in the year 1943? 
I just picked that out as sometime after 

A. Late ’43 was in peak production, yes. 

Q. And you continued manufacturing the same 
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fittings in 1943 that you started with in the spring 
or summer of 1941, correct? 

A. The same type. There was a great many more 
items. 

Q. In other words, your line expanded by 1943? 

A. Very substantially. 

Q. Then let’s take 1945. You made the same type 
of fittings or the same kind of fittings in 1945 that 
you made in 1943? A. Yes, the same type. 

Q. And the same answer, I take it, applies to 
1947, right on up to date? 

A. That is correct. 

Q. Except at the present time I understand that 
there is less quantity ? A. That is right. 

Q. It is true, is it not, that in 1943, if you will 
recall, you received drawings from The Parker 
Appliance Company with respect to Parker type 
fittings ? 

A. I think likewise that is true in a few [7] in- 
stances. 

Q. Do you recall under date of August 12, 1943, 
receiving a set of drawings from Parker Appliance 
Company with prints attached? By ‘‘prints”’ I have 
reference to blueprints or shop prints, dimensional 
drawings. 

A. Well, I don’t recall specifically that date. The 
principal drawings that we received on the 811 fit- 
tings was a set of drawings sent to us by the Air | 


Corps. 
Q. That was of the Parker type? 
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A. That was of the 811 type, which you refer to 
always as the Parker type. 

@. Did you say I refer to it always? 

A. That is correct. 

Q. And it is likewise true that the industry re- 
ferred to them as the Parker type, too? 

A. Not invariably. It is a good deal like the 
name Stillson. Just when people think of a pipe 
wrench they think of Stillson, and Parker was just 
in our hair so much, why, that was the quickest way 
to say it. 

Q. Do you recall, Mr. Masters, receiving a com- 
plete set of 811 prints from The Parker Appliance 
Company in December of 1943? 

A. No, I don’t recall that. 

@. You were on the Independent Advisory Com- 
mittee with regard to fittings, were you not, during 
the war? A. That is right. 

Q. Does it refresh your memory when I tell you 
that [8] you had some conversation with a Mr. 
Amon of The Parker Apphance Company with re- 
spect to the 811 fittings? 

A. Well, we had many such conversations. The 
811 fitting was used quite extensively during the 
period of time that we were having those committee 
meetings, and they were discussed a lot, yes. I am 
not saying that we did not receive the drawings, 
because we were all operating with a great deal of 
freedom then, and each gave the other anything they 
asked for, and I know that drawings were received, 
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but I was under the impression we got them mainly 
through the Air Corps. 

Q. Do you still have your correspondence avail- 
able for say the year 1943? 

A. As far as I know we have all of our cor- 
respondence, yes. 

Q. I am wondering, Mr. Masters, if you would 
look up a letter from The Parker Appliance Com- 
pany to you dated August 12, 1943, and also a letter 
to you from The Parker Appliance Company dated 
December 3, 1948, with respect to prints attached to 
the letters, and permission granted by The Parker 
Appliance Company, which permission was to ter- 
minate on cessation of hostilities? 

A. I will look it up. 

Q. And hkewise you will have such letters avail- 
able at the trial? 

A. Yes, if they are in our files. 

Q. Now, you have continued after the cessation 
of [9] hostilities to commercially sell airframe 
manufacturers fittings of the kind you sold to such 
airframe manufacturers during the war; correct? 

A. Yes. 

@. And you now sell such fittings ? 

ie Bhat is right. 

@. And you sell them to anvone who wants to 
buy them? 

A. That is right, who has a record of paying for 
them. 

Q. Just for the record’s sake, you were present 
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during the taking of the testimony of Amon and 
Davies in Cleveland, Ohio, and likewise during the 
taking of testimony in New York City? 

A. That is right. 

Q. You understand, do you not, Mr. Masters, 
that the suit brought by Parker Apphance Com- 
pany involved only Parker Letters of Patent No. 
2,212,183? 

A. No, that is not my understanding. I know 
that was the patent number called out, but I con- 
sidered it involved two previous patents, the num- 
bers of which I do not recall, but which are named 
in that patent itself. 

Q. Just so the record is straight, when the suit 
was filed, that is, the complaint filed by The Parker 
Appliance Company, you were charged with in- 
fringement of only Letters Patent 2,212,183? 

A. That is correct, but that patent is in its [10] 
specifications described as an improvement of two 
previous patents, and I personally considered it so 
involved—them so involved. 

Q. When you refer to the two previous patents 
being mentioned in Patent No. 2,212,183, I assume 
you are referring to the first paragraph of the 
patent wherein reference is made to ‘‘The present 
invention relates to new and useful improvements 
in tube couplings, and more particularly to improve- 
ments in couplings for clamping the flared ends of 
metal tubes such as are typified in U. S. Letters 
Patent to Arthur L. Parker, 1,893,442 and 1,977,240 
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of January 3, 1933, and October 16, 1933, respec- 
tively’”’; correct? A. That is correct. 

Q. And your counterclaim for declaratory judg- 
ment filed in this case is directed to Patent Nos. 
1,893,442 and 1,977,240; correct? 

Mr. Beehler: That is correct. 

The Witness: Right. 

Q. (By Mr. Freeman): Now, Mr. Masters, will 
you tel] us what threats were made by The Parker 
Appliance Company against you or any of your 
customers with respect to the 1893 and the 1977 
patents ? 

A. I don’t like the sound any more than you do 
of the word ‘‘threat,’’ but there were letters written 
to various airframe companies and to ourselves by 
The Parker Appliance Company, in which you have 
stated that—The Parker Appliance [11] Company 
stated that the permission to use the Parker patents 
publiely had been withdrawn, and that The Parker 
Appliance Company now found it necessary in the 
regular course of business to assert those patent 
rights, and we and our customers regarded that as 
an indication that you were going to bring legal 
action. 

Q. You never received any letter charging your 
company with infringement of either Patent 1893 
or 1977, did you? 

A. The reference is to the two later—two earlier 
patents ? 

@. Yes. 
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A. I do not recall those numbers being specifi- 
eally called out. Your communication to us stated 
that your legal department regarded that we were 
infrnging Patent No. 2,212,183 and other patents. 
We asked for information as to the other patents 
and what the infringement was, and you stated— 
you answered, stating that you would respond to 
that later, but we never got any response. 

Q. In fact, you were never threatened under 
Patent No. 1893 or No. 1977 by The Parker Appli- 
ance Company ? 

A. Well, we felt that there was an implied 
threat, because of the patents being tied together. 

Q. Is that the reason for your declaratory judg- 
ment counterclaim ? 

A. Not altogether. Your license agreements exe- 
cuted with other companies and license agreement 
proposed to us [12] called out all three patents. 

Q. Now, you have mentioned that your custom- 
ers were threatened. Was that also by an implied 
threat of the kind that you just referred to in your 
preceding answer? 

A. Not specifically. The Parker Appliance Com- 
pany wrote the airframe manufacturers asserting 

the Parker alleged patent rights. 
— QQ. Under patent number 1893 and 19772 

A. I only have definite knowledge that you re- 
ferred to Patent 2,212,183 and other patents. 

Q. You do not have any definite knowledge or 

any letters or concrete evidence with respect to 
the 1893 and 1977 patents, do you? 
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A. Yes, I have such letters in my file of pre- 
vious years, dating back for 18 years. Parker has— 
The Parker Appliance Company has frequently 
essayed to assert its patent rights. 

Q. Since you entered the manufacture of fittings 
in 1941 have you any correspondence or any con- 
crete evidence with respect to any assertion of 
either 1893 or 1977 patents against you as an indi- 
vidual, or your company, which bears your name? 

A. I believe not as to those specific numbers, but 
since the letters referring to Patent 2,212,183 re- 


ferred to other patents also, we always associated: 


these two other patents that are called out in 
2 s3.. [13] 

Q. And that was the basis of your allegation in 
Paragraph XXVII “That upon information and 
belief plaintiff, by its agents, officers, employees and 
other persons responsible for its actions, has repeat- 
edly and on many occasions openly and avowedly 
accused the defendant of infringing each and every 
one of the patents numbered 1,893,442, 1,977,240 
and 2,212,183 and all the claims thereof’’? 

A. You are aware, Mr. Freeman, I believe, that 
your salesmen and representatives have consistently 
through the years, even the war years, and persist- 
ently called attention to Parker’s patent rights, and 
our counterclaim there 

Q. Now, I want to know the name of the sales- 
man or representative or employee of The Parker 
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Appliance Company that ‘‘on many occasions openly 
and avowedly accused the defendant of infringing 
each and every one of the patents’’—the three were 
mentioned—‘‘and all the claims thereof.”’ 

A. Well, I would like to not be confined by this 
answer to these two alone, but J know that Fred 
Amon and Bob White have made such assertions, 
or such have been reported to me, and, in fact, state- 
ments to me by them. 

Q. You are testifying now under oath that the 
two gentlemen that you have mentioned in your 
preceding answer have openly and avowedly accused 
the defendant, and that is the Irvin W. Masters, 
Ine., of infringing 1893 and 1977 patents ? 

A. Well, I consider that I ought not to make 
reference [14] specifically to those two patents. It 
was often told that we were infringing across the 
board, and so, so far as the public is concerned and 
the industry, these patents which were extant pre- 
vious to 2,212,183 were the ones regarded as being 
asserted from time to time by The Parker Appli-. 
ance Company, and these men, as well as Mr. 
Parker himself, often told us that we would have 
our ears slapped back when the emergency was 
over. It was known that I had not personally re- 
ceived a license from The Parker Appliance Com- 
pany, and had taken the position that I did not 
want a license. Many conversations in these Air- 
craft Scheduling Committee meetings to the effect 
that we were just tolerated momentarily. 
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Q. You had no trouble getting any prints of the 
Parker type fittings from the Parker Company 
when you wanted them with respect——— 

A. We had considerable trouble. 

Q. With respect to the war effort? 

A. Yes, we had considerable trouble. 

Q. Go ahead and tell us a little bit about this 
considerable trouble that you had, give us the 
names of the individuals you had the trouble with? 

A. Trouble? Just didn’t get a response to our 
requests for drawings. 

Q. Were those requests made in writing? 

A. I believe they were. | think I can produce 
letters and I think I can produce some negative 
responses [15] too. 

Mr. Freeman: I am going to ask that you do 
make available to us within a reasonable time after 
the close of these depositions photostatic copies of 
any of your requests to The Parker Appliance 
Company, as well as the responses that you received 
from The Parker Applhance Company, and again 
we will pay for the cost of such photostats. 

(A discussion was had off the record.) 


Q. (By Mr. Freeman): Now, Mr. Masters, we 
asked that you produce, I think, Size 4 and Size 8 
fittings of the kind that you manufacture of these 
various materials. Now, have you produced such 
fittings ? 

A. I have. JI have produced fittings which I 
trust will serve your purpose. My reason for so 
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responding is that we haven’t given you exactly 
what you wanted or asked for, because we didn’t 
have them. In the AN 4 size aluminium fitting 
with aluminum nuts and copper silicon sleeves, we 
have given you just what you asked for. In the 
8 size we only had two complete assemblies to offer 
you, that is, in the AN fitting, and we have substi- 
tuted a brass nut in one assembly. On the AN fit- 
tings which you requested that we supply with steel 
bodies and steel nuts and copper silicon sleeves, our 
face is red, in that our stock contained no steel 
nuts. We have supplied steel bodies, steel nuts and 
copper silicon sleeves, which we hope will do the 
trick. JI am surprised that our stock was so 
short. [16] 

Mr. Beehler: A question on the record. You 
said ‘‘steel bodies’? and you meant ‘‘aluminum 
nuts’’? 

The Witness: ‘They asked for 

Q. (By Mr. Freeman): Steel all the way 
through. 

A. Steel bodies and steel nuts, and we are sup- 
plying not steel nuts but aluminum nuts, and copper 
silicon sleeves. Shall I proceed? 

Q. Yes, go ahead. 

A. On the 8 size AN fittings we had only stain- 
less steel bodies and brass nuts and copper silicon 
sleeves. I believe you are aware that our principal 
business is making bodies in the shapes as a screw 
machine product manufacturer. On the 811 fittings 
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we have only one assembly in the 8 size exactly as 
you asked for, because we had only had one alumi- 
num BTS size. There are, however, two after 8 
size assemblies with cadmium plated brass nuts. 
On the 4 size 811 fitting we have supplied the 
sample as you asked for it. Peradventure you want 
some 4 and 8 size sleeves, as you mention them in 
aluminium, and there is no extra charge. 

Q@. Thank you, Mr. Masters, and now let me 
ask you if the sleeves, nuts and bodies that vou 
have here produced are of vour manufacture? 

A. That is right. 

@. And when I say ‘‘your manufacture’’ we are 
talking about the defendant here, Irvin W. Masters, 
Incorporated. [17] A. That is correct. 

@. And the units manufactured by your company 
bear the initials or the trade-mark of your com- 
pany, IWM? 

A. Well, either that or a squiggle, which was a 
registered mark. I say a “‘squiggle.’’ It was the 
IWM run together so that it looked like a bunch of 
static. 

@. Then my statement is correct 

A. That ts night. 

Q). that the products that vou have here pro- 
duced, that is, the fittings, include your initials 
of your company name or a trade-mark which is 
the equivalent of vour company ? 

A. J beheve that is correct, yes. 

q. Now, Mr. Masters, you have carried on corre- 
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spondence with other manufacturers and referred 


to a group of manufacturers of fittings as ‘‘Inde- 


pendent Manufacturers.’’ Will you please explain 
to me what you mean by ‘‘Independent Manutac- 
turers’’? 

A. Well, other than those in the Cleveland circle. 

Q. Well, now, I am going to have to be enlight- 
ened as to what you mean by ‘‘the Cleveland circle.”’ 

A. Well, whether it is true or false, it is my 
belief that Parker Applhance Company and The 
Weatherhead Company have a—either a gentle- 
menly or ungentlemenly agreement, I don’t know 
which, which we fellows out here on the Coast 
haven’t enjoyed in the main, and that The Aireraft 
Fitting Company is operating under sort of an 
immunity from Parker’s [18] infringement threats. 

Q. Are you in effect saying then anyone manu- 
facturing outside of a license under the Parker 
patents are companies that may be ealled inde- 
pendents ? 

A. That is right, rather loosely referred to, yes. 

Q. Well, now, when you say ‘loosely referred 


_ to’? you mean you loosely refer to companies other 
_ than Parker’s licensees as independent ? 


A. That is nght. 
Q. And there are a lot of such industries here 


on the West Coast? A. That is right. 


Q. What are some of these companies that you 


_ call independent manufacturers here on the West 
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Coast? Can you quickly give us the names of some 
of them? 

A. Yes, the people I had in mind were Sanford 
Company, Gideon & Ramey, Pacifie Piston Ring, 
Rogerson Engineering, Carruthers & Fernandez. 

Q@. Would that inelude the Durite Manufacturing 


Jompany ? A. JI don’t know them. 
Q. Would that include the Elmore Engineering 
Company ? 


A. I didn’t have them in mind. 

Q. These companies that you mentioned, you 
were in the manufacture of fittings ahead of those 
companies; is that correct? [19] 

A. That is correct. 

Q. In other words, they followed along as a 
result of the war or the demand for fittings during 
the war period, correct? 

A. Well, I don’t know how early Gideon and 
Ramey and Carruthers & Fernandez got into it. I 
am aware that Pacific Piston Ring and Rogerson 
Engineering were in it during the war. 

Q. And got into it after vou had already started 
the manufacture of fittings? 

A. That is correct. Lest some misunderstanding 
or twist might be given to my testimony as to not 
having Elmore Engineering in mind, Elmore was a 
subcontractor of ours during the early part of the 
war. 

@. <A subcontractor of the fittings of the kind 
here involved? Aw» That is right. 
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Q. And they made fittings of the kind that you 
have here produced, of that general makeup? 

A. That is correct. 

Q. It is true that you had a meeting of the so- 
called independent manufacturers at the Jonathan 
Club in the middle of January, 1948; correct? 

A. It is true we had a meeting. I don’t recall 
the date. 

Q. That was shortly after suit was filed in [20] 
this case; correct? 

A. I presume that is correct. I do not have an 
independent recollection of the dates. 

Q. It is true that you wrote letters to customers 
and prospective customers that the independent 
manufacturers were going to support you finan- 
elally ? 

A. That is right. 

Q. And it is true that when you in such letter 
referred to independent manufacturers you were 
then talking about the companies that were not 
Parker licensees? A. That is correct. 

Q. And you were then talking about companies 
the names of which you gave us just a few minutes 
ago? ae That is right. 

Q. I do not recall whether you mentioned the 
name Collins Engineering Company as one of the 
so-called independents ? 

A. I did not, but it is true that they were at the 
meeting referred to. 

Q. The letter that von sent out with respect to 
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being supported financially, that was a form letter, 
was it not? A. That is correct. 

Q. And it was sent to many of the users of air- 
craft fittings of the Parker type; correct? 

A. That is correct. [21] 

Q. And you have a copy of the letter that you 
sent out, the form letter dated January 19, 1948? 

Mr. Beehler: I object to the question as being 
entirely immaterial to the issues, and I direct the 
witness not to answer. 

Mr. Freeman: Will you agree with me, Mr. 
Beehler, permit me to ask that same question for a 
ruling on the part of the court during the trial? 

Mr. Beehler: Surely. 

Q. (By Mr. Freeman): Did you, in fact, re- 
ceive any financial support from any of these so- 
called independents ? 

Mr. Beehler: I object to the question on the 
same grounds as stated before, and direct the wit- 
ness not to answer. 

My. Freeman: And with the same understand- 
ing? 

Mr. Beehler: Yes, sir. 

Q. (By Mr. Freeman): Did you have any corre- 
spondence with The Kohler Company of Kohler, 
Wisconsin, with respect to soliciting financial sup- 
port ? 

Mr. Beehler: Same objection and same direction. 

Q. (By Mr. Freeman): I am going to ask you, 
Mr. Masters, to produce a copy of the form letter 
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that you sent out on January 19, 1948, and par- 
ticularly the letter that you sent at or about the same 
time to The Kohler Company of Kohler, Wiscon- 
sin, and the reply you received from The Kohler 
Company. 

Mr. Beehler: Same objection and same direc- 
tion. [22] 

Mr. Freeman: And with the same understand- 
ing? 

Mr. Beehler: That is true. 

Q. (By Mr. Freeman): Iam going to ask you, 
Mr. Masters, what you meant in your letter of 
January 19, 1948, the form letter, wherein you 
stated ‘‘We are writing you to call your attention 
to the necessity of certain action on your part 
if you do not want to return to the old condition 
where you were dependent upon a single source or 
sources controlled by a single producer of tube 
fittings’’? 

Mr. Beehler: I want to object to that on the 
ground that there has been no such letter produced, 
and direct the witness not to answer, and, in any 
event, it calls for an opinion and not a question of 
fact. 

Q. (By Mr. Freeman): You recall including 
such a paragraph in a letter you wrote on Januarv 
19, 19482 : 

Mr. Beehler: I object to the question as entirely 
immaterial, and direct the witness not to answer. 

Q. (Mr. Freeman): J am going to ask you 
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again what you meant when you said that ‘‘there 
was the necessity of certain action’? I want to 
know what you meant by ‘‘certain action’’? 

Mr. Beehler: Same objection and same direction. 

Q. (By Mr. Freeman): I am also going to ask 
you if vou recall in your letter of January 19, 1948, 
writing ‘‘We are being supported financially and 
otherwise in this defense by a number of fitting 
manufacturers’’? Do you reeall, first, sueh a sen- 
tenee in the letter of January 19, 1948? [23] 

Mr. Bechler: Same objection and same direction. 

Q. (By Mr. Freeman): You refuse to answer? 

A. I refuse. 

Q. My. Masters, I hand you a letter which pur- 
ports to have a signature thereon, and IT will ask 
you to state whether or not that is your signature? 

Mr. Beehler: I objeet to the introduction of 
the letter on the ground it is immaterial. 

Mr. Freeman: I haven’t introduced it. You can 
wait a moment. [ am just asking him whether it is 
his signature. 

The Witness: It is my name. That is not my 
signature. 

Q. (By Mr. Freeman): Do you recognize it 
as the signature of your secretary ? 

A. Yes, that was sent out of our place all right. 

@. And it was sent out by the Irvin W. Masters, 
Ine., the defendant here? A. That is right. 

Q. And it is a letter consisting of two pages, the 
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first page of which is on the letterhead of the Irvin 
W. Masters, Inc.; correct? 

A. What about it, Mr. Lawyer? 

Mr. Beehler: You may answer. 

The Witness: Yes, that is right. 

Q. (Mr. Freeman): The form letters that you 
sent out under date of January 19, 1948, were in 
the form and words and figures as illustrated on 
the letter that I have just handed [24] you, which 
you have identified as used by the defendant here, 
Irvin W. Masters, Ine. ? A. That is right. 

Q. J now ask you whether or not letters of that 
kind were sent out with your authority and under 


your direction ? A. Yes, they were. 
Q. And the letters of that kind were dictated 
by yourself ? AS Rhat is righe 


Q. And you likewise designated the names of the 
customers or prospective customers or manufac- 
turers to whom such letter was to be sent? 

A. Yes, I had knowledge of where they went to. 

Mr. Freeman: I am going to ask the notary to 
merely mark the two sheets of the letter of January 
19, 1948, with his initials and the date, so that the 
same may be offered in evidence during the trial, 
unless Mr. Masters produces the copies which were 
heretofore requested. 

(Document marked as requested by the Notary 
Public.) 

Q. (By Mr. Freeman): Now, Mr. Masters, with 

the letter in front of you which has just been initialed 
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by the reporter I am going to call your attention to 
the paragraph that I quoted in full a few minutes 
ago, and then I ask you what you meant by “de- 
pendent upon a single source or sources controlled by 
a single producer of tube fittings,’ and I ask you 
whether [25] you again refuse to answer? 

Mr. Beehler: I again object on the ground 
that it is immaterial; that the document speaks for 
itself, if admitted, and that it calls for a conclusion 
of the witness and not a fact, and I direct him not 


? 


to answer. 

Q. (By Mr. Freeman): Well, will you tell me 
what you meant by the phrase in the letter ‘We 
are being supported financially and otherwise in 
this defense by a number of fitting manufacturers, ”’ 
and I am _ particularly interested in the terms 
‘‘otherwise.”’ 

Mr. Beehler: Same objection and same direction. 

Q. (By Mr. Freeman): Do you likewise, Mr. 
Masters, refuse to answer, now that you have the 
letter in front of you which has been initialed by the 
reporter, and which you have identified as being 
sent out by your company under your direction ? 

A. By direction of counsel I am refusing. 

Q. Iam going to ask you what you meant in this 
letter when you said ‘‘It is, of course, legitimate for 
vou to keep your costs down by buying such ma- 
terial, but how long do you think the prices will 
stay down after the independent producers of fit- 
tings have been ehiminated’’? 
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Mr. Beehler: Same objection and same direction. 

Q. (By Mr. Freeman): And I take it when 
you refer to ‘‘independent producers of fittings”’ 
in your letter of January 19, 1948, you were re- 
ferring to those outside of [26] the Parker Com- 
pany licensees; correct? 

Mr. Beehler: Same objection and same di- 
rection. . 

Q. (By Mr. Freeman): Do you likewise refuse 
to answer ? A. I do. 

Q. Iam going to ask you, Mr. Masters, did you 
send any other letters subsequent to January 19, 
1948, to the trade with respect to Parker Company’s 
patents ? 

Mr. Beehler: I object to that on the ground it is 
immaterial to the issue, and I direct the witness not 
to answer. 

Q. (By Mr. Freeman): Do you likewise refuse 
to answer, Mr. Masters? A. I refuse. 

Q. And do you refuse on the instructions of 
your attorney? A. That’s correct. 

Q. Did you send any letter to Republic Aviation 
Corporation, attention its purchasing agent, with 
respect to the pending litigation ? 

Mr. Beehler: I object to that on the same 
grounds and make the same direction. 

Q. (By Mr. Freeman): I am going to ask you 
again, Mr. Masters, if it is not a fact that on April 
27, 1949, you, on the letterhead of the Masters Com- 
pany, that is, Irvin W. Masters, Inc., and signed 


1252 The Parker Appliance Co., ete. 


Plaintiff’s Exhibit No. 12—(Continued) 
(Deposition of Trvin W. Masters.) 
by vourself as president of that company, addressed 
a letter to Mr. Larry Cunningham, [27] Purchasing 
Agent, Republic Aviation Corporation, Farming- 
dale, Long Island, New York, all with respect to the 
infringement suit here pending? 

Mr. Beehler: Go ahead. 

The Witness: I did. 

Q. (Mr: Freeman): Again I am going to ask 
you what vou meant in this letter where you said 
‘Tf such is the case, we believe it to the best in- 
terests of the Republic Aviation Corporation and 
the entire aviation industry, to give consideration 
to the fact that anything wihch contributes to the 
re-establishment of the Parker fitting monopoly will 
contribute to the old situation of long delays in the 
procurement of fittings, and where high prices in 
general existed’’? 

Mr. Beehler: Iam going to object on the ground 
the document, if admitted, speaks for itself. 

Q. (Mr. Freeman): Now, Mr. Masters, will you 
answer my preceding question? 

A. As directed by my counsel J will decline to 
answer on that. 

(). I did not understand vour counsel to advise 
you not to answer. He merely objected to the letter 
as speaking for itself. 

Mr. Bechler: T[ direct him not to answer. 

Q. (By Mr. Freeman): What was the occasion 
of writing the letter of April 27, 1949, and for vour 
convenience I am going [28] to give vou a copy of 
it to refresh your memory. 
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Mr. Beehler: I again object on the ground of 
immateriahty, and I direct the witness not to an- 
swer. 

Q. (By Mr. Freeman): I am going to ask you, 
Mr. Masters, if you refuse to answer my last ques- 
tion ? 

A. I do, as directed by counsel. 

Q. Will you produce the carbon copy of the 
letter of April 27, 1949, which is addressed to Re- 
public Aviation Corporation? 

Mr. Beehler: I object to the production unless 
ordered to do so by the court. 

Q. (By Mr. Freeman): You do recall definitely 
sending such a letter to Mr. Larry Cunningham, 
Purchasing Agent, Republic Aviation Corporation, 
under the date of April 27, 1949, do you not? 

A. Yes. 

Q. Now, what was the occasion of writing that 
letter ? 

Mr. Beehler: Same objection and same instruc- 
tion as before. 

Q. (By Mr. Freeman): It is a fact that at 
the time you wrote the letter on April 27, 1949, 
there was then pending a scheduled date for the 
taking of depositions on the part of Parker Ap- 
pliance Company in New York City? 

A. That is right. 

Q. And likewise at that time you knew that the 
depositions to be taken were of witnesses who were 
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employed [29] by and under the control of Republic 
Aviation Corporation ? A. Shall I answer? 

Mr. Beehler: Yes, go ahead. 

The Witness: Yes, that is right. 

Q. (By Mr. Freeman): I am going to ask you 
what you meant when you said in your letter ‘‘We 
assume that these depositions being taken at the 
instance of The Parker Apphance Company are 
calculated to be beneficial to the case of The Parker 
Appliance Company’’? 

Mr. Beehler: I object to that on the ground the 
letter speaks for itself and the question calls for a 
conclusion of the witness, and direct him not to 


answer. 
Q. (By Mr. Freeman): Do you refuse to an- 
swer, Mr. Masters? A. alec: 


Q. What did you mean by ‘‘beneficial to the case 
of The Parker Appliance Company’’? 

Mr. Beehler: Same objection and same direction. 

Q. (By Mr. Freeman): And lkewise you re- 
fuse to answer ? A. Yes. 

Q. And I take it that when you said ‘‘beneficial’’ 
or used the term ‘‘beneficial’’ you meant that to be 
synonymous to help The Parker Appliance Com- 
pany ? 

Mr. Beehler: Same objection and same direction. 

Q. (By Mr. Freeman): And you likewise re- 
fuse to answer? mA.) Yes, 

Q. You do have the copy of the letter that you 
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sent [30] to Republic Aviation Corporation under 
date of April 27, 1949, in your company’s file? 

A. I think so. 

Q. You refuse to produce it unless ordered by 
the court so to do; correct? 

A. As directed by counsel, yes. 

@. When you say ‘‘directed by counsel’’ you 
mean counsel here present as of today? 

A. Yes, sir. 

Mr. Freeman: I offer in evidence, in behalf of 
The Parker Appliance Company, a copy of the 
Irvin W. Masters, Inc., letter of April 27, 1949, 
to Republic Aviation Corporation as Plaintiff’s 
Exhibit 10. 


(Letter referred to was marked by the Notary 
Public as Plaintiff’s Exhibit 10, and thereupon 
returned to counsel.) 


Mr. Beehler: I make my objection here to the 
presentation of the letter as an exhibit on the 
grounds that it is irrelevant and immaterial. 

Q. (By Mr. Freeman): Mr. Masters, is it true 
that in addition to the letters that you have written 
of the kind referred to here, dated January 19, 
1948, and April 27, 1949, that you asked a pub- 
lication house to publish a paid advertisement with 
respect to the Parker patent? 

A. May I answer on that? 

Mr. Beehler: Yes. [31] 

‘The Witness: Without referring to the edition 
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too, it is true that I sought to have published in 
Aero Digest a letter stating our situation, which 
they declined to do, because Parker Appliance 
Company spent more money with them than we did. 

Mr. Freeman: I move that the last part of that 
answer ‘‘because Parker Appliance Company spent 
more money,’’ and so forth, be stricken as not re- 
sponsive. 

Q. Do you have a copy of the proposed adver- 
tisement in Aero Digest in your files? 

A. I presume we do, Mr. Freeman. 

Q. Will you produce it? 

Mr. Beehler: I object to the production of it 
unless ordered to do so by the court, on the ground 
that it is immaterial. 

Q. (By Mr. Freeman): Did you have any 
correspondence with Aero Digest wherein they re- 
fused to publish the ad? 

A. No, I don’t beheve I did. I think that that 
information was reported to me very adroitly by 
their local representative verbally. 

Q. Now, just tell us what the information was 
that was conveyed to you by the local representa- 
tive of Aero Digest? 

A. Well, when I presented the letter for pub- 
lication in the first place I told Mr. Galloway I 
didn’t believe his company would publish it, it was 
so controversial, and he [382] urged me to present it, 
as Tichenor, the publisher and editor of Acero 
Digest, was noted for going to bat on such things. 
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When M1. Galloway reported that they could not 
accept the advertisement he stated that Aero Digest 
had gotten down to a pretty thin size, and Tiche- 
nor’s bread and butter was pretty much in jeopardy, 
and got his ears beaten back a good many times, 
and he thought it was indiscreet to publish it, not- 
withstanding his sympathies. 

Q. Will you give us Mr. Galloway’s full name 
and address, if you can? 

A. I don’t know Mr. Galloway’s address. He 
has an office here in Los Angeles. If I might look 
at a telephone book I could identify it. (Telephone 
book handed to the witness.) ‘‘James C. Galloway, 
Publisher’s Representative, 816 West Fifth Strect, 
Los Angeles.”’ 

Q. Mr. Masters, you do manufacture your sleeves 
of the fittings that you have here produced so that 
there is a taper on the outside wall of each sleeve? 

A. Well, we have manufactured those sleeves, 
when we did manufacture them, in accordance with 
the Army and Navy Standards, and those Standards 
did specify a taper on the head of the sleeve you 
are talking about. 

Q. When you talk about the head of the sleeve, 
that is the nose end or the end that engages the 
base of the flare; correct ? 

A. Well, you said the outside. Where it engages 
the [33] base of the flare is on the inside of the 
sleeve. 

Q. JI am asking whether it isn’t a fact that the 
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portion of the sleeve which engages the flare close 
to the base of the flare is in fact of less diameter 
than the remainder of the portion of the sleeve? 
Do you follow my description ? 

A. It engages on the inside of the sleeve. Your 
question is confusing to me, Mr. Freeman. You said 
‘‘taper on the outside of the sleeve,’’ and then you 
ask where it engages the flare. The engagement be- 
tween the sleeve and flare is, I believe, on the inside 
of the sleeve. , 

Q. I was just referring to what I might call the 
nose end of the sleeve. In other words, the diameter 
of the sleeve at the point which engages the flare of 
the tube is of less diameter than the portion of the 
sleeve which engages the nut shoulder? 

A. If | understand you correctly, it is true that 
since the early part of the war, I don’t know, I be- 
lieve possibly 1942 or along thereabouts, the AN 
drawings were made to show, and also the 811 
drawings were made to show a slight tapering on 
the outside of the large diameter of the sleeve. The 
diameter at the end closest to the—the outside 
diameter of the end closest to the flare was slightly 
less by reason of a one degree taper, I believe, in 
the sleeve. [34] 

@. And when your company manufactures 
sleeves vou do provide that taper on the outside 
surface of the sleeve? A. Thats Tight 

@. And [ take it also that vour company manu- 
factures sleeves with a double angle on the outside 
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of the sleeve which engages the outside of the flare? 

A. Where such a double internal angle is a 
fied in the drawings we do, yes. 

Q. Now, the first form of sleeve that I asked 
you about is substantially as illustrated in Plain- 
tiff’s Exhibit No. 2; correct? 

A. Yes, that is right. 

@. Then the second form, where I asked you 
about a double angle on the inside of the sleeve, or 
the nose end of the sleeve which engages the flare, it 
is substantially as illustrated in Plaintiff’s Exhibit 
8; correct? A. That’s right. 

Q. You manufacture sleeves of both kinds, that 
is, aS exemplified by Plaintiff’s Exhibit 2 as well as 
Plaintiff’s Exhibit No. 8? 

wee Ehet’s right. 

Q. Did I understand vou to say that you fol- 
lowed the AN or the 811 drawings with respect to 
angles and measurements in the manufacture of 
sleeves? 

A. That is right, we follow both of them, ac- 
cording to the procurement specifications. [35] 

Q. I said ‘‘sleeves,’’ and that, of course, goes for 
nuts and bodies? 

A. That is right, we always manufactured them 
according to the Government drawings. 

Q. Did you do any independent research or 
engineering with respect to the various angles or 
dimensions used on the AN fittings or the 811 fit- 
tings? 
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A. Will you define what you mean by “‘inde- 
pendent’’? 

Q. Well, did you arrange for the outside angle 
on the sleeve, did you do that, or did you merely 
manufacture that which was illustrated in the draw- 
ings, which engineering was done by someone else? 

A. No, I never discovered it until this trial 
came up. 

@. You did follow the drawings, though? 

A. Sure, that’s right. 

Q. And you now know that you have manu- 
factured and are manufacturing sleeves with an 
angle on the outside of the sleeve? 

nee bat is right. 

@. And you now know that you have manufac- 
tured and are manufacturing sleeves with double 
angles on the inside? 

A. Well, I knew that from the outset of the 
changes that were instituted at Douglas. 

Q. And you followed along with those changes’? 

A. That is night. [86] 

Q. You did not independently do any engineer- 
ing with respect to the double angle, did vou? 

Hw, @No. 

@. Did you maintain an engineering department, 
including draftsmen, design engineers ? 

A. Yes. 

Q@. But in connection with the three piece fit- 
tings of the kind we have here you merely made 
those to the measurements and specifications of the 
AN and 811 drawings? 
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A. Except where we occasionally found dis- 
erepancies which we reported to the appropriate 
Government agencies that took them under con- 
sideration and 

Q. However, with respect to the outside angle 
on the sleeve you merely followed the drawing speci- 
fications ? A. "That is right. 


(A. short recess was here taken.) 


Q. (By Mr. Freeman): These drawings that 
you have handed me in duplicate, marked ‘‘ Active,”’’ 
those are the drawings from which you have manu- 
factured and now manufacture fittings, sleeves and 


bodies ? A. That is right. 
Q. Nuts, bodies and sleeves, collectively re- 
ferred to as fittings? A. That is right. 


Mr. Freeman: Just for convenience I am going 
to ask the reporter to initial and date each of the 
drawings, at [87] least one set. 


(Documents were marked as directed by the 
Notary Public.) 


Mr. Freeman: That will be all. 

Mr. Beehler: No cross-examination. 

Mr. Freeman: With respect to the witness 
waiving signature, will vou waive your signature, 
Mr. Masters? 

Mr. Beehler: Yes, we can do that. 

Mr. Freeman: I want to make it appear that 
Mr. Masters waives his signature. 

The Witness: O. kK. [88] 
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State of California, 
County of Los Angeles—ss. 

I, W. E. McClure, a Notary Public within and 
for the County of Los Angeles and State of Cali- 
fornia, do hereby certify: 

That prior to bemg examined the witness named 
in the foregoing deposition, Irvin W. Masters, was 
by me duly affirmed to testify the truth, the whole 
truth, and nothing but the truth; that the said 
deposition was taken down by me in shorthand at 
the time and place therein named, and thereafter 
reduced to typewriting under my direction. 

I further certify that it was stipulated by and 
between counsel that the signature of the witness 
to the said deposition be waived, and that it shall 
possess the same force and effect as though read 
and signed by the said witness. 

I further certify that I am not interested in the 
event of the action. 

Witness my hand and seal this 17th day of July, 
1949. 


[Seal] /s/ W. B. MeCLURE, 
Notary Public in and for the County of Los Angeles, 
State of California. 


Reeeived in evidence June 14, 1950. 
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In the District Court of the United States, 
Southern District of California, Central Divi- 
sion 

Civil Action No. 8023-W 
THE PARKER APPLIANCE COMPANY, 
Plaintiff, 


VS. 


JOSEPH C. COLLINS, Doing Business Under 
Firm Name and Style of Collins Engineering 
Co., Hollywood, California, 

Defendant. 


NOTICE OF TAKING DEPOSITIONS 


To: Vernon D. Beehler, counsel for Defendant, 
Joseph C. Collins 


Please Take Notice that the Plaintiff, The 
Parker Appliance Company, by its attorneys, Bair 
& Freeman, will take the deposition of the party 
Defendant, Joseph C. Collins or his agent. The 
deposition will take place at 10:30 a.m. on July 12, 
1949, at the offices of Lyon & Lyon, 811 West 
Seventh Street, Los Angeles 14, California, before 
an officer duly authorized by law to take depositions. 
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You may attend and cross-examine if you see fit to 
do so. 
LYON & LYON, 
/s/ CHARLES G. LYON, 
Attorneys for Plaintiff. 
Of Counsel: 
/s/ WILL FREEMAN, 
/s/ W. M. VAN SCIVER, 
June 28, 1949. 


Proof of service attached. 


[Title of District Court and Cause. ] 
Civil Action No. 8025-W 


Deposition of Joseph C. Collins, taken on behalf 
of plaintiff, at Suite 800, 811 West 7th Street, at the 
offices of Lyon & Lyon, Los Angeles, California, at 
10:30 o’clock a.m., July 12, 1949, before W. E. Mc- 
Clure, a Notary Public within and for the County 
of Los Angeles and State of California, pursuant 
to the annexed notice of taking depositions. 


Appearances of Counsel: 
LYON & LYON, ESQS., 
CHARLES G. LYON, ESQ,, 
BAIR & FREEMAN, ESQ,, 
WILL FREEMAN, ESQ, 
Por plaintiff. 
VERNON D. BEEHLER, ESQ., 
For defendant. 
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JOSEPH C. COLLINS 


having been duly affirmed, testified as follows: 


Direct Examination 
By Mr. Freeman: 


Q. You are Joseph C. Collins? A. I am. 

Q. And the proprietor of the Collins Engineer- 
ing Company, the defendant in this case ? 

A. Yes, I am. 

@. That is a sole business, that is, you own and 
operate the business in its entirety? 


A. Right. 
Q. What is the business of the Collins Engineer- 
ing Company ? A. We supply aircraft parts. 


Q. Do you manufacture aircraft parts? 

A. No, we don’t manufacture them. 

Q. You sell aircraft parts? 

A. We sell aircraft parts. 

Q. And by ‘‘aircraft parts’’ I assume we can re- 
fer to those parts as fittings? 

A. ‘They are one of the items that we sell. 

Q. Those are three-piece fittings? 

A. No, they are just individual fittings. [2*] 

@. But you do sell nuts, bodies and sleeves that 
inake up three-part fittings? 

A. Yes, we sell them individually. 

Q. Now, when was the Collins Engineering Com- 
pany organized ? 

A. Approximately February of 1941. 


* Page numbering appearing at top of page of original Reporter’s 
Transcript of Record. 
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Q. When did you start the sale of fittings? 

A. T believe it was about a year later. 

Q. You are familiar with the fittings generally 
known as the Parker type fittings? 

me es, | am. 

Q. When did you commence the manufacture of 
such fittings? 

A. Approximately about—if my memory serves 
me right, about a year after we formed our com- 
pany, and that was about, around February of 1942, 
anni. 

@. A moment ago you said that you sold fittings 
as distinguished from manufactured, as distin- 
guished from the manufacturing of fittings. It is 
true that when vou started in the fitting business in 
1942 you then manufactured your own fittings ? 

A. Yes, that is correct. 

Q. And you continued manufacturing fittings up 
until about the close of the war? 

A. Up until about the close of the German phase 
of the war. That was about 1944. [3] 

Q. Thereafter you disposed of your equipment, 
that is, screw machines and machines of that kind 
for the manufacture of fittings, and had your fit- 
tings manufactured for you? 

A. What is correct. 

@. It is true that you use a good many shops 
throughout the Los Angeles area for the manufac- 
ture of the component parts that make up fittings? 

A. slits correct. 
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Q. Now, in the fittings that you manufactured 
in 1943 and 1944 in your own plant, they, in fact, do 
not differ from those that you are now selling ? 

A. Fundamentally not. There is some print 
changes but 

Q. So that the difference in the Collins En- 
gineering setup, which difference took place, as you 
say, along the year 1944, was one of manufacture 
and sale of the fittings prior to 1944, and sale of 
the fittings after 1944? . A. That is correct. 

Q. And when I use the year 1944 I am just pick- 
ing that out as sort of a dividing line. We are not 
setting forth any specific date. 

Mr. Collins, did you bring with you the blueprints 
and drawings or photostats of drawings which were 
requested by way of a motion filed in the Federal 
Court here some week or so ago? [4] 

A. I brought with me as much as I could obtain. 
We make our fittings from the AN Standards, the 
various prints that come out of Wright Field, and 
J had duplicated on our duplication machine the AN 
Standards of the sizes and the nomenclatures of the 
fittings that you requested. I believe we have them 
all. 


(A discussion was had off the record.) 


Q. (By Mr. Freeman): Now, Mr. Collins, will 
you just produce whatever drawings you have been 
able to locate up to the present time, and I under- 
stand that you have been unable to locate some of 
the drawings; that is correct, is it not? 
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A. No, we have brought in all of the drawings 
we possibly can. These are the only obtainable 
drawings from our records at the present time, be- 
cause these are the drawings that we now use to 
eheck our fittings, but—in other words, under the 
particular paperwork we received, this motion for 
producing of the documents there, it called for, | 
believe, all of the various deviations that these fit- 
tings have gone through throughout the years of 
1940 to 1949. Well, when we get a new print from 
Wright Field all old prints are automatically de- 
stroyed by our inspectors, due to the fact we do not 
want an old or obsolete print around any more, be- 
eause they might thereby receive into the plant an 
obsolete fitting. So we brought in all the up-to-date 
AN Standards, but I would have to try to write to 
Wright Field and ask them if they could give me 
all the old prints. [5] For instance, the 819 series 
that vou requested has been revised once, twice— 
has been revised nine times. I can’t give you the 
nine revision papers from Wright Field on this 
part, because 1 don’t have them. 

Q. So that we might straighten it out, and I only 
want that which you have: In 1942 and 1948, when 
you were doing your own manufacturing, did you 
have manufacturmg drawings or shop drawings? 

A. I had the AN prints. 

Q. As furnished to you by Wright Field? 

an OS, 
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Q. Did you ever have any drawings furnished 
to you by The Parker Appliance Company ? 

A. Not to my knowledge. 

Q. In your own shop manufacture I understand 
that you used only the drawings which were fur- 
nished to you by Wright Field, or AN drawings? 

A. Yes, or possibly the airframe manufacturer 
might have sent me a print of a certain part, and I 
manufactured it according to their print. 

Q. I understand then that you do not have any 
of the drawings that were used in 1942 and 1943 un- 
less the drawings that you have here were likewise 
then used ? 

A. That is my best knowledge and belief, yes. 

Q. Now, so far as your own files are concerned, 
and I am not asking you to go out and shop for 
drawings in other [6] plants, but so far as your 
own files are concerned you have here produced all 
of the drawings you have available? 

A. That is correct. 

Q. And as called for by the motion? 

A. Correct, any drawings that I might have at 
my plant would only be a duplicate of these draw- 
ings here. 

Mr. Freeman: Now, if I may have the sets that 
you have prepared, I will appreciate it. 

Mr. Beehler: Off the record. 


(A discussion was had off the record.) 


Q. (By Mr. Freeman): Mr. Collins, are you 
telling us now that the drawings that you have here 
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handed me are the shop drawings that were used 
for manufacture? 

A. Yes, those are duplicates of the shop draw- 
ings that we would duplicate and hand to a ma- 
chinist during the years which we were manufac- 
turing fittings. 

Q. In other words, while you operated your 
own plant the drawings that you have here handed 
me were the kind that you used, and used as shop 
manufacturing drawings ? 

A. Yes. Anything that we would have would be 
an exact duplicate of this drawing here. 

Q. Now, I recognize that what you have handed 
me may be used for inspection of parts and not for 
the manufacture of parts. However, your testimony 
is that these are the only drawings that you used 
and that they were used as shop manufacturing 
drawings? [7] 

A. That is correct. Any shop drawing that we 
have in addition to these would be the information 
that was taken directly off of this sheet and dup- 
licated and placed on another sheet, but it would be 
identical with this sheet here. 

Q. Did you have your own drafting department? 

A. During the war, yes. 

Q. Now, when you want an 819 sleeve made do 
you furnish a print of the kind that is here shown 
marked ‘‘AN819”’ to the screw machine shop? 

A. Not as a rule, no. Generally he knows the 
part and he has his own prints. 
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Q. You inspect the parts that come to your 
plant? A. Yes, we do. 

Q. What do you use by way of inspection draw- 
ings? 

A. We use these drawings here, the AN Stand- 
ards. 

@. And your inspection is always done against 
the so-called Government AN drawings? 

A. Yes, the latest spec. 

Mr. Freeman: So that the record is complete, 
vou have handed me drawings No. AN819, draw- 
ings No. AN804, drawings No. AN-D 10056, draw- 
ings No. AN816, Drawings No. AN818, and I am 
going to ask the reporter to put his initials and the 
date on the back of one set of the drawings. 


(Documents were marked as requested by 
the Notary Public.) [8] 


Q. (By Mr. Freeman): Now, these sheets you 
have handed me are what are sometimes called 
dimension sheets ? 

A. Yes, I beheve they would be called dimen- 
sion sheets. I have never heard that name before, 
but that is what no doubt they are. 

Are you an engineer, Mr. Collins? 
No, I am not. 

You are a member of the Bar? 

I am a member of the Bar. 

Of the California Bar? 
California Bar. 


> O>POrS 
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Q. Have you at any time practiced law ? 

A. No, not actively. 

Q. Although you are a member in good standing 
at the present time? A. In good standing. 

Q. Now, the motion also requested that you pro- 
duce any literature or catalogs used by your com- 
pany from the years 1940 on to date, and you having 
started in 1942 I would like to have any catalogs 
that you have for the period of your operations. 

A. We researched, and here is our prior catalog 
and this is our most recent catalog. 

Mr. Freeman: Now, the one that you have re- 
ferred to as your ‘prior catalog’’ I am going to ask 
the reporter to mark for identification as Plain- 
tiff’s Exhibit 11. [9] 


(Document referred to was marked by the 
Notary Pubhe as Plaintiff’s Exhibit 11 for 
identification, and thereupon returned to coun- 
sel.) 


Mr. Freeman: And the one that you have re- 
ferred to as the ‘‘more recent”’ 

The Witness: Yes, that is it. 

Mr. Freeman: ——I am going to ask the re- 
porter to mark it as Plaintiff’s Exhibit 12 for 
identification. It is understood, Mr. Beehler, we 
can offer these later without any further proof ? 

Mr. Beehler: That is mght. 


(Document referred to was marked by the 
Notary Public as Plaintiff’s Exhibit 12 for 
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identification, and thereupon returned to coun- 
sel.) 


Q. (By Mr. Freeman): Now, Mr. Collins, you 
referred to your earher catalog which has been 
marked for identification as Plaintiff’s Exhibit 11. 
Can you tell me about when that was published ? 

A. I would say about—lI believe about a year to 
18 months ago. 

Q. In other words, along in 1947? 

A. I think it would be more in ’48. 

Q. How about Plaintiff’s Exhibit 12 for identifi- 
cation, when was it published? [10] 

A. It was published about three months ago. 

Q. Do I understand then that you have no cata- 
logs of any kind, or literature with respect to AN 
fittings, tube couplings of the kind here involved 
for the years 1942 up until about 1948? 

A. We searched for any such catalogs and we 
could not find any. 

Q. In other words, you have no file copies, no 
vault copies, nor any copies of catalogs put out 
prior to 1948? 

A. Well, this one is such a copy, but—— 

Q. By ‘“‘this one” you are referring to Plaintiff’s 
Exhibit 11 for identification ; correct ? 

A. Correct, but beyond that we could find none. 

Q. Did you put out any circulars with respect to 
AN fittings prior to the catalog Plaintiff’s Exhibit 
11? 
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A. No, I don’t believe we have ever put out any 
circulars. 

Q. In other words, you have here produced all 
the literature you have in your files with respect to 
catalogs, circulars or publications having to do with 
AN fittings, and the answer is you have found none 
until about 1948? A. That is correct. 

Q. You did, however, have some catalog publica- 
tions in 1947, 1946 and 1945, did you not? 

A. Yes, we had. J recall one before this one here. 

Q. And ‘before this one here,’’ you are referring 
to [11] Plaintiff’s Exhibit 11? 

A. Before Exhibit 11 we had one, and I don’t 
think we had any prior to that time, any catalog. 
The one before this was our first catolog. 

Q. You started into the manufacture of fittings 
because of the war, did you not? 

A. Yes, I would say yes. 

Q. And you continued substantially your own 
manufacturing operations until about the close of 
the war? 

A. Until about the close of the German phase of 
the war. 

Q. Can you give me the names of some of your 
present suppliers of fittings? 

A. Pacific Screw; Deutch—how many did you 
want, Mr. Freeman ? 

Q. Oh, T would lke some of the others. You 
know there are quite a few of them. 
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A. There is one company by the name of Durite; 
Bird 

Q. That Durite is Durite Manufacturing Com- 
pany of Santa Monica, California ? 

A. Yes, and Bird, I think he calls himself Bird 
Aircraft. 

Q. Where is he located ? 

A. He is out in the Valley. 


Q. San Fernando ? A. Yes. Glendale. [12] 

Q. You likewise buy from the Elmore Engineer- 
ing Company ? A. Yes, we do. 

Q. They are located at Alhambra ? 

A. Alhambra. 

Q. Do you buy from the Airdrome Products, 
Inglewood, California ? A. Yes, we do. 


Q. Do you buy from the Indus Manufacturing 
Company ? 

A. No, I don’t thmk—I know we don’t buy from 
them. 

Q. Do you buy from the Parus Manufacturing 


Company ? A. No, we don’t buy from them. 

Q. Inglewood, California? A. No. 

Q. Might that be the Parts Manufacturing Com- 
pany ? A. Oh, yes, P-a-r-k-s, Parks. 

Q. At Inglewood, California? 

A. Yes, it is very close, he is in there somewhere. 

Q. In the Los Angeles area? 

A. Yes, in the Los Angeles area. 

Q. Do you likewise purchase from Carruthers 
& Fernandez? 
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A. Yes, we do; very, very little, but we have pur- 
chased from them. 

Q. Do you ever buy from a Victor Pastushin 
Industries? 

A. No, I know him, but we don’t buy any fittings 
from [13] him. 

Q. Have you bought any fittings from Al Lama- 
trice at Wilmar, California ? 

A. Yes, we have. 

Q. Now, are there any others? 

A. You have covered them pretty well. I don’t 
for the moment, recall any more. I personally don’t 
handle that particular phase of our company, so 

Q. Who is your agent or representative, or the 
man in charge for the purchase of fittings? 

A. That is Glenn Stillwell, he is the one. 

Q. That is 8-t-1-l-l-w-e-l-l? A. Right. 

Q. And is he your authorized agent and repre- 
sentative ? Ane NCS: 

Q. And he speaks for you in connection with 
the purchase of fittings? A. Yes. 

Q. Now, the fittings that you purchased from the 
Durite Manufacturing Company, it is true that you 
buy from them the nuts, sleeves and the bodies? 

A. Well, I don’t know what we buy from Durite. 
I don’t know what particular fittings that he manu- 
factures. I know we buy fittings from him, but just 
which ones I would have to look up purchase orders 
to find that out. [14] 

@. Is that hkewise true with respect to these 
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other names that you have mentioned, those sup- 
pliers of you, that you buy nuts, bodies and sleeves 
from them ? 

A. Yes, it is. Certain ones manufacture certain 
fittings to a better ability than other type of fit- 
tings, so that they become specialists in certain 
types, so—— 

@. You then sell the complete unit, the three 
component parts to the aircraft manufacturers? 

A. No, we don’t. We sell the individual fitting 
to whoever will buy it. We sell no assemblies what- 
soever. 

Q. But you do sell in the same order nuts, 
sleeves and bodies? 

A. Not necessarily at all. We might just sell one 
sleeve or a thousand sleeves. We might sell one nut 
by the same purchase order. 

Q. Are you telling me you have never sold nuts, 
sleeves and bodies in the single order or in the 
single billing? 

A. That is correct, never—we have never sold an 
assembly in the history of our company. 

Q. You have sold nuts, sleeves and bodies to air- 
cratt manufacturers for complete use, have you not? 

A. What they do with them, Mr. Freeman, after 
we sell them the component parts I don’t know. 

Q. You do sell the component parts that go to 
make up the complete fitting ? [15] 

A. Yes, we do. 

Q. And you sell them to the same purchaser ? 
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A. At times we do. 

Q. Now, do you know the name of the individ- 
ual that you have had your business dealings with 
at Durite? A. His name is Irv. 

Q. Withekan, W-i-t-h-e-k-a-n? 

A. I don’t know what his name is. Irv. I-r-v, 
I know him by that. He is sales—I don’t know what 
his last name is. 

Q. Do you know a Mr. Curtis there? 

A. Curtis? 

Q. Yes. A. At Durite? 

Q. Yes. 

A. I frankly do not know him personally. No, 
I don’t know if he works there or not. 

Q. Do you know a Mr. Russell there? 

A. No, I don’t know him. 

Q. Now, when you want to have that company, 
and let’s take Durite by way of example, manufac- 
ture nuts, bodies and sleeves for you what do you 
furnish that company ? 

A. Well, we—it is according to whether—if it 
is a straight part invariably they supply us the 
complete part. We supply them nothing. 

Q. Well, do you supply them with [16] draw- 
ings? A. No. 

@. In other words, you just issue a purchase 
order? A. We issue a purchase order. 

Q. And you say you want part No., by way of 
example, AN818? A. Right. 
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Q. Do you furnish them with inspection draw- 
ings or shop drawings? 

A. No, they supply us the parts and we inspect 
the parts when they come there. 

Q. All you put down is the size? 

A. The size and the material that we want them 
made from. 

Q. Do you give certificates to your purchasers 
as to the material that goes into the various fittings ? 

A. In some instances we do. 

Q. Now, do you make an inspection of that, or 
do you receive a certificate from your supplier or 
your manufacturer as to the material that go into 
the fittings ? 

A. When we buy any steel or have any forgings 
made we get a proper certification from our sup- 
plier. 

Q. Well, now, when you say ‘‘forgings’’ or 
‘‘steel,’’? do J understand that you buy the forgings 
and the steel and then have one of these shops manu- 
facture the sleeves, nut and bodies from such forg- 
ings and from such steel, or do they buy their own 
steel and make their own forgings? [17] 

A. Well, on the—Mr. Freeman, always adding 
‘nuts, sleeves and bodies’’ you complicate the ex- 
planation. If they are making a body for me I, as 
a rule—that is, a shape, what they call a shape—I 
supply as a rule the forging itself, but if it is a 
nut or sleeve, m most Instances they supply their 


1280 The Parker Appliance Co., ete. 


Plaintiff’s Exhibit No. 13—(Continued) 
(Deposition of Joseph C. Collins.) 
own material, because they can buy it as well as I 
ean. 

Q. Then do you get from these manufacturers 
certificates as to the material used ? 

A. In some instances we do. 

Q. Well, it is a fact that you are requested to 
give certificates to your purchasers certifying as to 
the material used in the nuts, sleeves and bodies? 

A. Only in some instances. 

Q. Do you give certificates as to the chemical 
and physical analyses of the fittings that you sell? 

A. When it is requested or demanded, yes. 

Q. Do you get from your manufacturers cer- 
tificates with respect to the chemical and physical 
analyses ? 

A. When we need it or when it is demanded, yes, 
we do. 

Q. And if you get chemical and physical an- 
alyses you get them at the time that the fittings are 
delivered or furnished to you by the manufacturer? 

A. Right. 

Q. Then do you make your own chemical and 
physical [18] analyses, or do you rely on the manu- 
facturers, the screw machine manufacturers that 
make the various parts for you? 

A. Both. We rely on them, and if we have any 
doubt in our mind we send it up to Mare Island, or 
send it out to Triplett & Barton and have them 


make an analysis. 
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Q. Now, my motion requested the production of 
certain physical units. Do you have some of them 
here? A. Yes, we have. 

Mr. Freeman: Off the record. 


(A discussion was had off the record. ) 


Q. (By Mr. Freeman): Would you mind giv- 
ing me the units that you have produced in sets, 
identifying any set, and you can use your own 
choice as to the manner of production, and then if 
I can get a string we will fasten them together so 
that they will always remain the same. 

A. We haven’t produced any in sets, Mr. Free- 
inan. I produced this part 

Q. By “‘this part’? you are talking about a 


body ? 

A. A body. I had this body produced o1 ma- 
chined—use the word ‘‘machined.”’ 

Q. Do you have a nut and a sleeve to go with 
that body? 

A. No, I don’t. Yes, I do. This is an accom- 
panying nut and accompanying 

Q. Will you give the material of which that 
sleeve is made? I note that the fitting you have 
there—the nut and [19] the body is made of steel. 

A. Jwant to add for the record on the thing that 
I may not have produced all these parts. We deal 
very extensively in surplus, but whether I brought 
down accompanying parts—for instance, this (in- 
dicating). Some of these parts we may not have 
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had produced or not made, but we might have 
bought them at surplus and imprinted AN-CE on 
there, an impression stamp. 

Q. When you put on “AN-CH” does that then 
mean it was manufactured by Collins Engineering 
Company ? 

A. No, it means that we supplied it to the air- 
frame manufacturer, not necessarily that we ma- 
chined it or produced it. It is a suppher’s stamp. 

Mr. Freeman: You hand me, if you will, the 
body, sleeve and nut that you have assembled, and 
LT am going to ask that a string be put through those 
three parts and marked for identification as Plain- 
tiff’s Exhibit 13. 

The Witness: Mr. Freeman, do you want me to 
put them together? I can put them together. 

Mr. Freeman: We will put them together. We 
just want the three pieces. 

The Witness: I will hand them to you three at 
a time, those three. 

(Objects referred to were marked by the 
Notary Public as Plaintiff’s Exhibit 13 for 
identification, and thereupon [20] returned to 
counsel. ) 


Q. (By My. Freeman): The fittings that you 
sell include the marking of your company, such as 
“COR”; correct? A. Correet. | 


@. And the three parts that vou have given me 


| 
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which are marked Plaintiff’s Exhibit 13 for identi- 
fication include such markings? A. Correct. 
Q. Now, do you have other sets of fittings? 


(Object handed to Mr. Freeman.) 


Do you have a sleeve and nut for the body that 
you have here handed me, which is a size 4 fitting ? 

A. Yes, I have a sleeve and a nut here. 

Q. You have a sleeve and nut of the same mate- 
rial ? A. No, I don’t. I have one of steel. 

Q. Are they usually used, an aluminum body 
with a steel sleeve and a steel nut? 

A. I don’t know, Mr. Freeman. I am no en- 
gineer. I just make these component parts and they 
assemble them any way they want. 

Q. You do make these component parts so that 
they interfit and interconnect, do you not? 

A. Correct. 

Q. So that they will make a proper joint? 

A. Yes. If they are made to the print, to the AN 
print, they should mate perfectly. [21] 

Mr. Freeman: I am going to ask that the parts 
that you have handed me, which is size 4, and which 
bears the initial ‘‘CE’’ thereon, be marked for 
identification as Plaintiff’s Exhibit 14. 


(Objects referred to were marked by the 
Notary Public as Plaintiff’s Exhibit 14 for 
identification, and thereupon returned to coun- 
sel. ) 


Q. (By Mr. Freeman): Now, each of the parts 
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that go to make up Exhibit 14 bear the initial “CE” 
thereon, and are of your manufacture, that is, you 
are responsible for their manufacture? 

A. Yes. I don’t know if we had those produced 
or if we were responsible for the manufacturing, 
inasmuch as we buy so much surplus. Those could 
be surplus parts and overstamped or an impression 
stamped by ourselves. 

Q. Iam going to ask you to take and examine 
Plaintiff’s Exhibit 14 carefully, and tell me whether 
or not they are overstamped or whether they are 
originally stamped and are of your manufacture or 
your responsibility for their manufacture. 

A. The nut is a part that we had run, and a 
sleeve is never stamped, at least, this one isn’t 
stamped, so on the sleeve I would say that is not 
our manufacture, but is a surplus purchase; and on 
the body 1 can’t tell you on this whether it is ours 
or whether we bought it in surplus. [22] It has our 
name ‘‘CE’’ stamped on it. 

Q. Would you say that was an overstamp or was 
that initially stamped ? 


A. No, it looks like initially stamped to me. 

@. And anodized after the stamp was put on? 

A. Yes. 

Q. You don’t re-anodize any surplus parts, do 
you? 

A. Yes, we do, a tremendous amount of them. 

q. Now, will you give me another set or two? 


(Objects handed to Mr. Freeman.) 
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What you have handed me is a size 4 in steel; 
correct ? A. Right, correct. 
Mr. Freeman: I am going to ask that the re- 
porter mark the fittings just handed me as Plain- 
tiff’s Exhibit 15 for identification. 


(Objects referred to were marked by the 
Notary Pubhe as Plaintiff’s Exhibit 15 for 
identification, and thereupon returned to coun- 
sel.) 


Q. (By Mr. Freeman): Do you still have some 
additional parts that are not duplicates of parts 
that you have already handed me? 

A. No, I think you have a complete set of every- 
thing, except this, an individual part. 

Q. Was that asked for by our motion? [23] 

A. I don’t think so. 

My. Freeman: Then I am not interested in it. I 
am wondering if you would now hand me the dup- 
licates of the three exhibits that have been referred 
to as Exhibits 18,14 and 15? 


(Objects handed to Mr. Freeman.) 


Mr. Freeman: Off the record. 

(A discussion was had off the record.) 

Q. (By Mr. Freeman): You sell your fittings 
to anyone that wants to buy them and has the 
money to pay for them? A. Right. 

@. That has been your practice from the time 
vou started in business? A. Right. 
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Q. And you have within the last six years actu- 
ally manufactured or had manufactured for you 
nuts, sleeves and shapes or bodies ? 

A. Right. 

Q. ‘That is your practice as of today? 

A. Right. 

@. And, as I say, the only difference, you had 
your own plant originally and now you use the fa- 
cilities of others? A. That is correct. 

Q. However, in the sale of your products back 
in 1942, 1943 and 1945 they were identified by the 
initial [24] ‘‘CE”’ and were of your own manutfac- 
ture? A. Yes, that is correct. 

Q. And as of today what you sell you again in- 
itial ‘‘CKE,’’ and are manufactured for you by 
others ? A. Right. 

@. And the manufacture by others is done on 
your direction and instructions and under your 
supervision 2 

A. Well, not under our supervision. We place a 
purchase order with a reputable shop, and they 
supply us with parts. How they make them or what 
manner, we don’t care as long as they deliver to us 
perfect fittings. 

Q. By ‘‘perfect fittings’? you mean those that 
meet your required specifications ? 

A. Correct, and our required specifications is the 
AN specifications. 

@. You do not have an engineering department 
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of your own to determine the various angles that 
are put on the sleeves or the nuts or the bodies? 
No, we don’t have any engineer. 
In other words, you use only AN drawings? 
Right. 
And your company had nothing to do with 
determining the angle of the inside of the sleeve or 
the angle on the outside of the sleeve? 

A. No, we didn’t. We were written to by—dur- 
ing the war, by that committee, I don’t even re- 
member the name, and [25] we would make some 
general answers, but that is about all. 

@. Did you ever furnish to the Production Re- 
sources Section, Materiel Center, Wright Field, 
your qualifications with respect to the mannfacture 
of Parker type fittings? 

A. That 1 don’t know. We might have. 

@. Did you ever have any inquiry from that 
section of the Government at Wright Field with 
respect to your ability to manufacture Parker type 
fittings? 

A. I think during the war they no doubt in- 
quired of our ability. 

Q. And no doubt you answered as to your ability 
to manufacture Parker type fittings? 

A. I think such surveys were sent out, and I am 
quite sure we would answer them, as they were sent 


Ord 


out. 
Q@. You said you started manufacturing fittings 
in 1942, and I would like to have you reflect for a 


1288 The Parker Appliance Co., ete. 


Plaintiff’s Exhibit No. 13—(Continued) 
(Deposition of Joseph C. Collins.) 
moment and tell me whether or not it wasn’t until 
1943 that you began manufacturing the fittings? 

A. Well, it could have been, Mr. Freeman. We 
originally went into a valve operation, and then we 
were in it for quite some time, and then went into 
fittings a substantial time later after our company 
was formed, and it could have been 1943. I would 
have to personally look up our original invoices to 
determine the exact date. 

Q. Would you mind rechecking, so that we can 
later get from you a definite date when you started 
the manufacture [26] of Parker type fittings? 

A. Yes, I can check that up and give us the ex- 
aet month and vear, I believe, on that. 

Q. You were one of the men that attended a 
meeting in January of 1948 at the Jonathan Club 
here in Los Angeles, in connection with litigation 
brought by Parker Appliance Company against 
Masters ? 

A. Yes, I attended one meeting down there. [ 
don’t know the exact date. What date did you say 
that was? 

Q. Along in January of 1948. 

A. Well, the exact date I don’t know, but I at- 
tended one meeting down there. 

Q. And that was prior to the time that you were 
sued ? A. Yes, that is correct.- 

Q. Did you then agree to support Masters in 
his suit financially ? Aw “Yesugll did: 
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Q. Did you actually make any contribution of 
money towards the defense of his suit? 

A. Yes, I did. 

Q. Did you send out any letters soliciting others 
as independent manufacturers to assist in the litiga- 
tion against The Parker Appliance Company? 

A. No, sir. 

@. Did you have any conference with any of the 
other so-called individual manufacturers of fittings 
with respect [27] to making contributions or sup- 
porting the Masters suit financially? 

A. No, no, I did not. 

Q@. Your support was only in your own behalf? 

A. Regretfully, yes. 

@. Did you ever buy any fittings from Mr. Mas- 
ters or from the Masters Company ? 

A. Yes. It is rarely, but we do. 

Q. On the catalog, Exhibit 12, you speak about 
‘Our plant is equipped to fill your immediate re- 
quirements for bolts, nuts and so forth.’’ You 
really mean you have the sales ability to fill—— 

A. That is correct. I forgot what advertising 
agency put that out, but it was sales enthusiasm, 
or their method of describing to our customers that 
we can supply them with their needs in fittings, be- 
cause we don’t have any plant or manufacturing 
ability. 

Q. You have warehouse facilities ? 

A. Yes, we do. 
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Q. And vou do stock fittings, I mean the parts 
that go to make up the fittings? 

A. Yes, we do. 

Q. In other words, you don’t wait until you 
have av order and then buy them from a manufac- 
turer ? 

A. No, we actually stock in advance. 

Q. And you carry a stock in size 4 and in size 


8? [28] A. Yes, we do. 
@. And in the various metals, that is, steel, 
aluminum, and so forth? A. Correct. 


Q. So that the only difference in your operation 
as of today or as of 1946 and 1947, distinguished 
from your operations in 1943, 1944 and 1945, is that 
prior to 1945 you did your own manufacturing and 
now you have others manufacture for you? 

A. Yes, that is one essential difference. The 
other big difference is we are probably the largest 
purchaser of surplus fittings in the United States 
or the world, as far as that goes. We buy terrific 
tonnage of surplus fittings. 

Q. Lam primarily mterested in your manufac- 
ture of fittings, and you have manufactured fittings 
all during these years from 1943 on up to the 
present time? 

A. We manufactured up to the time we sold 
our machinery and now we buy the fittings from 
machine shops, who in turn manufacture. 

Q. Perhaps I should say you manufactured or 
have manufactured for you fittings? 
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A. Correct. 
Mr. Freeman: That is all, Mr. Beehler. [29] 


Cross-Examination 
By My. Beehler: 


Q. There is only one thing that I would like to 
be sure is straight in the record. Mr. Collins, I call 
your attention to this Directory of Suppliers Air- 
eraft Tubes and Fittings, prepared by Resources 
Control Section, April, 1944, in which are listed 
various manufacturers of different parts, for ex- 
ample, AC811BT nuts and AC811FT nipples. As 
of that period of time, 1944, you were then manu- 
facturing those yourself, is that right? 

A. Yes. I don’t know when the exact cut-off date 
was, when we sold our machinery, but I believe it 
was the end of 1944. 

Q. With regard to the drawings you may have 
used then what happened to them? 

A. like all other things comig out of the war, 
we more or less abandoned practically all of our 
wartime drawings and everything, and I guess they 
were lost in the movement of our plant. Our plant 
was converted over to an automobile agency, and I 
am afraid a lot of that stuff was destroyed at the 
time we cleaned out the plant in order to make an 
automobile agency out of the plant. 

Mr. Beehler: ‘That is all. 

Mr. Freeman: I have a few more questions, Mr. 
Collins, I am sorry. [80] 
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Redirect Examination 
By Mr. Freeman: 


Q. Mr. Collins, did you ever receive a threat of 
infringement from the Parker Company with re- 
spect to its patents Nos. 1893442 and 1977240? 

A. Yes, I received a letter stating that they al- 
leged that 1 was infringing on their patents. Just 
what patent numbers, I don’t know, but I know I 
got a letter from Parker. 

Q. My question was: did you ever receive a 
notice or a threat or any reference by The Parker 
Appliance Company to its 1893442 patent? 

A. JI am not familiar with the letter content: 
enough to know just what patents it enumerated. 

Q. What customers of yours were threatened 
under Patent Nos. 1893442 or 1977240 by Parker 
Company, if you know? 

A. Well, I don’t know. 

Q. As a matter of fact, you don’t know whethe: 
Parker Company ever accused any of your cus- 
tomers with respect to the two patents last men- 
tioned ? 

A. My memory isn't clear enough as to the 
numbers. I know they threatened North American 
and some of the other airframe manufacturers, and 
just under what particular numbers I could not 
state right now. 

Q. Do you have any copies of any of those let- 
ters, or whatever you call threats? [31] 

A. I have one, but 
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Q. Will you make it available to me? 

A. If I still have it, I will. 

Q. You don’t know, though, definitely as of now 
that those letters included Patent Nos. 1893442 and 
1977240, do you? me No, Iden 

Q@. You did receive a notice of infringement 
under the patent in suit No. 2212183 from The 
Parker Appliance Company, or its attorney? 

A. Mr. Freeman, I received a letter, and unless 
I find that letter, if I have the letter yet, I would 
have to refresh my memory and read the actual 
numbers there enumerated. I know I received a let- 
ter from Parker alleging infringement. Just what 
the numbers were the Ictter itself would be the best 
evidence of that. I can’t recall it from memory. 

@. Do you know on what basis your attorney in- 
eluded Paragraph XXVIII of the answer reading 
as follows: ‘‘That upon information and _ belief 
plaintiff by its agents, officers, employees and other 
persons responsible for its actions, has repeatedly 
and on many occasions openly accused defendant’s 
customers throughout the trade of infringing cer- 
tam patents, Nos. 1893442, 1977240 and 2212183, 
because of the use by said customers of couplings 
supplied by the defendant’’? [32] 

A. Merely from just hearsay and from general 
rumor and conversation. I have very many former 
Parker employees working for me, and it was their 
impression to myself that Parker was going to 
bring action against us and on all their patents. 
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Plaintiff’s Exhibit No. 13—(Continued) 
(Deposition of Joseph C. Collins.) 

Q. In other words, you have former Parker em- 
ployees ? A. Yes. 

Q. And at the time that they gave you that in- 
formation they were then your agents, officers or 
employees ? A. Yes. 

Q. They were not Parker employees then? 

ASN O. 

Q. I take it then, with respect to Paragraph 
XXVII, wherein you state that: ‘‘Upon informa- 
tion and belief plaintiff, by its agents, officers, em- 
ployees and other persons’’ and so forth, that your 
same answer applies as you gave me with respect 
to Paragraph XXVIIT? 

A. Any—it was merely just general rumor that 
we received from the various buyers of the air- 
frame manufacturers that Parker was going after 
us on all their patents, so I presumed that it would 
be all extant or existing patents, regardless of sing- 
ling out one individual patent. I had, through vari- 
ous buyers of the airframe manufacturers, the 
conviction that Parker was going to go after us on 
every one of their patents that they held. 

Q. After suit was filed against you by The 
Parker [34] Apphance Company you then knew 
that that suit was limited to Patent No. 2212183, did 
you not? 

A. Well, yes, [ had constructive notice of it. 

Mr. Freeman: Off the record. 


(A discussion was had off the record.) 


Mr. Freeman: That is all. 
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(A discussion was had off the record.) 


The Witness: I am handing you, Mr. Freeman, 
two additional papers which I want to give you, one 
marked ANF-366 and the other marked ‘‘Air 
Force-Navy Acronautical Standard Drawings, 
March 1, 1948.”’ 

Q. (By Mr. Freeman): Mr. Collins, are you 
agreeable to waiving your signature to this deposi- 
tion ? 

Mr. Bechler: If you want to, you may. 

The Witness: It is perfectly all right with me. 

Mr. Freeman: That is all, thank you. Mr. 
Beehler, by agreenient the exhibits introduced yes- 
terday during the taking of the deposition of Mr. 
Masters and today of Mr. Collins may be retained 
by counsel for plaintiff, subject to inspection by de- 
fendant at all reasonable times, and that goes for 
the original deposition. 

Mr. Beehler: Yes, that is satisfactory. [34] 


State of California, 
County of Los Angeles—ss. 

I, W. EK. McClure, a Notary Public within and 
for the County of Los Angeles and State of Cali- 
fornia, do hereby certify: 

That prior to being examined the witness named 
in the foregoing deposition, Joseph C. Collins, was 
by me duly affirmed to testify the truth, the whole 
truth and nothing but the truth; that the said depo- 
sition was taken down by me in shorthand at the 
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Plaintiff’s Exhibit No. 13—(Continued) 
time and place therein named, and thereafter re- 
duced to typewriting under my direction. 

I further certify that it was stipulated by and 
between counsel that the signature of the witness to 
the said deposition be waived, and that it shall pos- 
sess the same force and effect as though read and 
signed by the said witness. 

I further certify that I am not interested in the 
event of the action. 


Witness my hand and seal this 17th day of July, 
1949. 
/s/ W. E. McCLURE, 
Notary Public in and for the County of Los An- 
geles, State of California. 


Received in evidence July 14, 1950. 


[Title of District Court and Cause.] 


CERTIFICATE OF CLERK 


I, Edmund L. Smith, Clerk of the United States 
District Court for the Southern District of Califor- 
nia, do hereby certify that the foregoing pages 
numbered from 1 to 128, inclusive, contain the origi- 
nal Complaint for Infringement of Letters Patent, 
Answer and Counter-Claim and Reply in each of the 
above-entitled causes; Opinion; Findings of Fact 
and Conclusions of Law; Final Judgment; Notice of 
Appeal; Statement of Points; Plaintiff’s Designa- 
tion of Record; Defendants’ Counter-Designation of 
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Record and Stipulation and Order Extending Time 
for Filing Counter-Designation of Record which, 
together with original depositions of W. Howard, 
Ehmann, William D. Clark, Edward M. Greet, 
Roland Bergh, Frederick EK. Amon, Jr. and Robert 
Henry Davies in two volumes; Original Reporter’s 
Transeript of Proceedings on June 14, 15, 16, 20, 21, 
22, and 23 and July 5 and 6, 1950; Original Plain- 
tiff’s Exhibits 1 to 12, inclusive, 12-A, 13, 14, 15, 
15-A, 16 to 28, inclusive, 28A to 28AA, inclusive, 
28AA to 28 EE, inclusive, 29 to 62, inclusive, 62A, 
63 to 73, inclusive, 73A, 73B, 74 to 80, inclusive; 
and Original Defendants’ Exhibits A to H, inclu- 
sive, H-1 to H-5, inclusive, I to Z, inclusive, AA to 
TT, inclusive, T'T-1 to T’l'-16, inclusive, UU to ZZ, 
inclusive, AAA to OOO, inclusive, transmitted here- 
with, constitute the record on appeal in the above- 
entitled causes to the United States Court of 
Appeals for the Ninth Cireuit. 

I further certify that my fees for preparing and 
certifying the foregoing record amount to $2.00 
which sum has been paid to me by appellant. 


Witness my hand and the seal of said District 
Court this 7th day of February, A, D. 1951. 


EDMUND L. SMITH, 
Clerk. 
[Seal] By /s/ THEODORE HOCKE, 
Chief Deputy. 
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[Endorsed]: No. 12848. United States Court of 
Appeals for the Ninth Circuit. The Parker Ap- 
pliance Company, a Corporation, Appellant, vs. 
Irvin W. Masters, Inc., and Joseph C. Collins, Do- 
ing Business Under the Firm Name and Style of 
Collins Engineering Company, Appellee. Transcript 
of Record. Appeal from the United States District 
Court for the Southern District of California, Cen- 
tra] Division. 


Kiled February 8, 1991. 
/s/ PAUL P. O’BRIEN, 


Clerk of the United States Court of Appeals for the 
Ninth Circuit. 
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In the United States Court of Appeals 
for the Ninth Circuit 


Appeal No, 12,848 


THE PARKER APPLIANCE COMPANY, 


Plaintiff-Appellant, 
VS. 


IRVIN W. MASTERS, INC., 
Defendant-A ppellee. 


THE PARKER APPLIANCE COMPANY, 


Plaintiff-Appellant, 
VS. 


JOSEPH C. COLLINS, Doing Business Under the 
Firm Name and Style of COLLINS ENGI- 
NEERING COMPANY, Hollywood, Califor- 
nia, 

Defendant-Appellee. 


STATEMENT OF POINTS FOR 
PLAINTIFF-APPELLANT 


The points of error of the District Court which 
Plaintiff intends to urge on appeal from the Final 
Judgment of the Court in favor of Defendants in 
the above-entitled action are that the Court erred 
in: 

1. Holding that United States Letters Patent 
No. 2,212,183, issued to Arthur L. Parker of Cleve- 
land, Ohio, on August 20, 1940, is invalid. 
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2. Holding that the improvements of Parker 
Patent No. 2,212,183 are not defined in the patent 
claims. 


3. Holding that the descriptive portion of 
Parker Patent No. 2,212,183 does not describe either 
the sleeve head angle or the differential angle nor 
ilhistrate the same in the drawing in sueh full, 
clear, concise, and exact terms as to enable any 
person skilled in the art or science to which it ap- 
pertains to make construct or use the same. 


4. Holding that. the claims of Parker Patent No. 
2,212,183 fail to particularly point out and dis- 
tinetly claim the part, improvement, or combination 
claimed to be the discovery. 


5. Holding that the recitations in each of the 
claims of Parker Patent No. 2,212,183 with respect 
to the shape of the parts fail to particularly point 
out and distinctly claim the part, improvement, or 
combination constituting the invention. 


6. Failing to hold that all of the parts described 
mm the claims of Patker Patent No. 2,212 loseceacr 
in a combination not shown in the prior art to pro- 
duce a new result. 

7. Refusing to hold that the prior art listed 
below does not disclose the relationship of the outer 
surface of the sleeve head and the inner surface 
of the nut and fails to disclose the differential angle 
between the inner surface of the sleeve head and 
the tube flare shown and disclosed in Parker Patent 
No. 2,2424.83 
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W. N. Abbott 46,603 2/28/1865 
G. H. Buzzell 177,686 0/23/1876 
H. Guyer 182,435 9/19/1876 
H. Guyer 196,084. 10/16/1877 
R. McConnell 290,446 12/18/1883 
F. George 326,425 9/15/1885 
is Botts 406,060 T/ 2/1889 
J. Anderson 530,236 3/ 9/1895 
L. F. Jordan 604,735 7/31/1900 
J. J. Dossert M2136 10/11/1904 
KF. W. Reed 964,315 7/12/1910 
S. L. Brown 1,058,542 4/ 8/1913 
A. W. Bachmann 1,352,342 9/ 7/1920 
J. Benzion 1,680,080 8/ 7/1928 
EK. E. Hewitt 1,820,020 8/25/1931 


Pipes and Tubes 
Their Construction and Joimting 

By 

Philip R. Bjorling 

London 
Whittaker and Co. 
White Hart Street, Paternoster Square 
1902 
library of Congress No. TS 280 B 6 


8. Holding that Defendants have independently 
engaged in the business of manufacturing and/or 
supplying nuts, bodies, and sleeves separately but 
not as assembled fittings to ultimate users and fail- 
ing to hold that Defendants have sold nuts, bodies 
and sleeves as a group in a single transaction. 


9. Finding that neither the description, draw- 
ings, nor claims of Parker Patent No. 2-212,183 
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contain dimensions, proportions, or angular relation- 
ships corresponding to the dimensions, proportions 
or angular relationships contained in the govern- 
ment. specifications under which the accused fittings 
and parts were made or sold. 


10. Holding that no one, by reference to the 
Parker Patent No. 2,212,183, could produce a fitting 
which would achieve the results called for by the 
patent without experimentation. 


11. Holding that the contribution of Parker 
Patent No. 2,212,183 to the art is extremely narrow 
and that the language of the claims is broad and 
ambiguous and broader than the invention. 


12. Holding that the claims of Parker Patent 
No. 2,212,183 are functional at an exact point of 
novelty and lacking in essential structural descrip- 
tion. 


13. Holding that Plaintiff attempted to enlarge 
the claims of the patent in suit. 


14. Failing to hold that Parker Patent No. 
2,212,183 is infringed by the accused devices. 


15. Holding that the differences disclosed and 
claimed in Parker Patent No. 2,212,183 over the 
prior art are merely the work of a skilled mechanic 
and do not involve patentable invention. 


16. Failing to hold that the changes made in 
Parker Patent No. 2,212,183 over the prior art with 
respect to the relationship of the outer surface of 
the sleeve head and the inner surface of the nut 
and the differential angle between the inner surface 
of the sleeve head and the tube flare give rise to a 
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new coaction of the parts and a new combination 
rising to the dignity of invention and patentable. 


17. Failing to hold the changes made in Parker 
Patent No. 2,212,183 over the prior art with respect 
to the relationship of the outer surface of the sleeve 
head and the inner surface of the nut and the differ- 
ential angle between the inner surface of the sleeve 
head and the tube flare are properly defined in the 
patent claims and in a manner complying with 
Section 4888 R. S. 


18. Holding Parker Patent No. 2,212,183 invalid 
because the claims therefore do not comply with See- 
tion 488 R. 8. 35 U.S.C.A. 33 in accordance with the 
statements in Sales Affiliates, Inc. v. Hutzler Bros. 
Co., 71 F Supp. 287; Continental Paper Bag Co. v. 
Kastern Paper Bag Co., 210 U. S. 405; Yale Lock Co. 
v. Greenlaw, 117 U. 8. 554; Incandescent Lamp Pat- 
ent Case, 159 U. S. 465; Halliburton Oil Well Ce- 
menting Co. v. Walker, et al., 329 U. 8. 1; and Gen- 
eral Electric Company v. Tia tice ae 
304 U.S. 364. 

LYON & LYON, 


/s/ CHARLES G. LYON, 
Attorneys for Plaintiff- 
Appellant. 
Of Counsel : 
BAIR, FREEMAN & 
MOLINART, 


/s/ WILL FREEMAN. 
February 19, 1951. 


[Endorsed]: Filed February 21, 1951. 
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[Title of Court of Appeals and Cause. ] 
DESIGNATION OF RECORD 
FOR PLAINTIFF FR-APPELLANT 


Plaintiff, The Parker Appliance Company, desig- 
nates the following portions of the record, proceed- 
ings and evidence to be contained in the record on 
appeal in the above-entitled cause. 


The Parker Appliance Company v. Irvin W. 
Masters, Inc. (Civil Action No. 7874-W ) 
1. Original complaint filed December 29, 1947. 


2. Answer and counterclaim filed February 17, 


3. Reply to counterclaim filed March 16, 1948. 
The Parker Applhance Company v. Joseph C. 
Collins, doing business under the firm name 
and style of Collins Engineering Company, 
Hollywood, California (Civil Action No. 
8023-W ) 


4. Original complaint filed March 4, 1948. 


5. Answer and Counterclaim. 
Consolidated Action 


6. Reply to counterclaim filed May 4, 1948. 


7. Opinion of Judge Westover filed October 17, 
1950. 


8. Findings of Fact and Conclusions of Law, en- 
tered December 8, 1950. 


9. inal Judgment entered December 8, 1950. 
10. Notice of Appeal filed. 
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11. Statement of points upon which Plaintiff- 
Appellant intends to rely filed. 

12. Transcript of trial proceedings before Judge 
Westover; including proceedings on June 14 to 16; 
20 to 23; and July 5 and 6, 1950. 


13. The following Plaintiff’s Exhibits: 


Exhibit No. 

aif Parker Patent No. 2,212,183. 

12. Masters deposition, July 11, 1949. 

12-A. Letter from Masters to Republic Avia- 
tion Corp. dated April 27, 1949. 

3s Collins’ deposition, July 12, 1949. 

14. Letter from Parker to Masters, August 
12, 1943. 

15. Letter from Parker to Masters, Decem- 
ber 3, 1948. 

15-A. Letter from Masters, Inc. to Army Air 
Forces, dated December 9, 1943. 

16. Letter from Parker to Masters, Novem- 
ber 13, 1945. 

25. Parker Patent No. 1,893,442. 

26. Parker Patent No. 1,977,240. 

98-A. Stage drawing—Typical Tubing Installa- 
tion. 

28-B. Stage drawing—Tubing vs. Pipe. 

98-C. Stage drawing—Tubing vs. Pipe. 

28-D. Stage drawing—Typical Fitting for lead 
pipe. 

28-E. Stage drawing—Wall Thickness of Flare 
thins out on hard tubes. 

98-F. Stage drawing—Typical Two-Piece Fit- 


ting for thin wall hard tubes. 
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Exhibit No. 

28-G. Stage drawing—Typical Three-Piece Fit- 
ting for thin wall hard tubes. 

28-H. Stage drawing—Improved Three-Piece 
Fitting, Parker Patent 2,212,183. 

28-I. Stage drawing—Sleeve Head Angle, 
Parker Patent 2,212,183. 

28-J. Stage drawing—Advantages of sleeve 
head angle. Permits free expansion of 
sleeve head. 

28-K. Stage drawing—Advantages of sleeve 
head angle. Expansion of sleeve head 
provides hoop tension. 

28-L. Stage drawing—Advantages of sleeve 
head angle. Hoop tension lock nut 
against loosening. 

28-M. Stage drawing—Advantages of sleeve 
head angle. Free expansion corrects out- 
of-round sleeves. 

28-N. Stage drawing—Advantages of sleeve 
head angle. Expansion converts toe con- 
tact to area contact. 

98-O. Stage drawing—Advantages of sleeve 
head angle. Expansion makes amount of 
nut turning less critical. 

28-P. Stage drawing—Advantages of sleeve 
head angle. Angle provides more room 
for expansion where expansion is great- 
est. 

98-Q. Stage drawing—Advantages of sleeve 


head angle. Angle permits maximum 
shoulder contact. 


: 
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Exhibit No. 


28-R. 


28-8. 


28-'T’. 


28-U. 


28-V. 


28-W. 


28-AA. 


Stage drawing—Advantages of sleeve 
head angle. Angle facilitates disassembly 
of sleeve from nut. 

Stage drawing—Advantages of sleeve 
head angle. Angle provides additional 
clearance to avoid locking of sleeve to 
nut. 

Stage drawing—Advantages of sleeve 
head angle. Angle prevents scoring of 
flare. 

Stage drawing—Advantages of sleeve 
head angle. Angle prevents twisting of 
tube. 

Stage drawing—Advantage of sleeve 
head angle. Angle facilitates disassembly 
of bent tubes. 

Stage drawing—Advantages of sleeve 
head angle. Angle facilitates disassembly 
of dainaged and tagged tubes. 

Stage drawing—Differential angle Par- 
ker Patent 2,212,183. 

Stage drawing—Advantages of differ- 
ential angle. Toe contact facilitates for- 
mation of holding nub. 

Stage drawing—Advantages of differ- 
ential angle. Toe contact tends to produce 
line type seal. 

Stage drawing—Advantages of differ- 
ential angle. Toe contact resists vibration 
failure. 
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28-BB. Stage drawing—Advantages of differ- 
ential angle. Toe contact compensates for 
misaligned flares. 

28-CC. Stage drawing—Advantages of differ- 
ential angle. Toe contact avoids weaken- 
ing of the flare at its base. 

28-DD. Stage drawing—Advantages of differ- 
ential angle. Toe contact facilitates ex- 
pansion of sleeve head. 

28-EKE. Stage drawing—Advantages of differ- 
ential angle. Toe contact increases wrench 
torque range. 

47. Black and white drawing of tube and 
coupling. 

48. Black and white drawing of tube and 
coupling with hand written markings. 

49. Photostat having to do with zones A, 
B, C. 

0. Chart of Claim 1 and photo of patent 
drawing (2,212,183). 

dl. Photostat of patent drawings and Claim 
2,212 eae 

D2. Photostat of patent drawings and Claim 
Be, 2 leone 

53. Photostat of drawing of Masters Fitting 
and Claim 1 (2,212,183). 

D4. Invoice of Masters. 

D0. Invoice of Masters. 

6. Photostat (Masters’ Deposition fittings, 


Measurement of parts). 
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Exhibit No. 

57. Photostat (Collins Deposition fittings, 
Measurements of parts). 

08. Photostat of Masters fittings and Claim 
2, (2,212,183). 

09. Photostat of Collins fitting and Claim 2, 
(2,212,183). 

62. Charts, indicating measurements. 

62-A. Charts, indicating measurements. 

70. Drawing referred to in Amon Deposition. 

Tee Document entitled ‘‘ Aircraft Report.”’ 

73. Letter from Parker to Asst. Chief, Mate- 
riel Div., Wright Field, on Flared tube 
couplings, dated March 3, 1941. 

73-A. Letter from War Dept. Air Corps. to 
Parker, May 25, 1942. 

73-B. Letter from Parker to Commanding Gen- 
eral, Army Air Forces, dated June 18, 
1942. 

ae Final judgment by Parker against V. L. 
Graf. 

78. Photograph of No. 22695, Fig. 3 (from 


Douglas Aircraft Report). 


14. The following Plaintiff’s Exhibits to be 
treated as physical exhibits and not included as 
part of the printed record: 


) 


ad @ 


Catalog 1 of Masters, ‘‘AN Pipe, Tube & 
Hose Fittings” for the Aircraft industry. 
Stock list of Collins Engineering Co. 
Stock list, page 7, taken from Collins En- 
gineering Company catalog. 
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Exhibit No. 
D. Masters No. 8 Aluminum Fitting, as- 
sembled. 
6. Masters No. 4 Aluminum [itting, unas- 
sembled. 
« Masters No. 4 Aluminum Fitting, cut 
away. 
8. Masters No. 8 Aluminum Fitting, cut 
away. 
a Collins No. 4 Steel Fitting. 
10. Collins No. 4 Steel Fitting, cut away. 
11. Collins No. 8 steel fitting with copper 
silicon sleeve. 
aT. Collins active prints, furnished by Collins 
at deposition of July 12, 1949. 
18. Group of blueprints furnished to Parker 
by Masters. 
19. NAF Fitting, assembled. 
20. NAF Fitting, cut away. 
21. Parker No. 8 brass 810 Fitting, as- 
sembled. 
22. Parker No. 8 brass 810 Fitting, cut away. 
ee Parker No. 6, 811 (prior to 1940) Fuit- 
ting, assembled. 
24. Parker No. 6, 811 (prior to 1940) Fit- 
ting, cut away. 
Oil Specimen of flared tube. 
29. Mock up installation of pipe. 
30. Tubing assembly. 
1. Piece of lead pipe. 
32. Parker No. 24 Aluminum Fitting, as- 


sembled. 
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Exhibit No. 

33. Parker No. 24 Aluminum Fitting, cut 
away, pinned. 

34. Parker No. 24 Aluminum Fitting, cut 
away, plastic fill. 

30. Parker No. 24 Steel Fitting, assembled. 

36. Parker No. 24 Steel Fitting, cut away, 
plastic fill. 

37. Parker No. 4 Aluminum Fitting, as- 
sembled. 

38, Parker No. 4 Aluminum Fitting, cut 
away, plastic fill. 

39. Parker No. 4 Steel Fitting, assembled. 

40. Parker No. 4 Steel Fitting, cut away, 
plastic fill. 

41. Parker No. 4 Steel Fitting, cut away, 
embedded in plastic. 

42. Parker No. 4 Aluminum Fitting, cut 
away, embedded in plastic. 

43. Parker No. 8 Aluminum Fitting, as- 
sembled. 

44. Parker No. 8 Aluminum Fitting, cut 
away, plastic fill. 

45. Parker No. 8 Steel Fitting, assembled. 

46. Parker No. 8 Steel Fitting, cut away, 
plastic fill. 

60. Parker No. 16 Aluminum Fitting with 
lead pipe. 

61. Parker No. 12 Aluminum Fitting with 


lead pipe. 
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Exhibit No. 
63. Bjorling Fitting, uncut (per dwg. SK-3- 
1750-2MS8). 
64. Parker No. 8 Aluminum Fitting, cut 
away (Amon’s deposition Exhibit No. 1). 
65. Letter from Parker to Asst. Chief, Mate- 
riels Div. Wright Field, dated October 
25, 1940. 
66. Drawings referred to in Amon deposi- 
tion. 
67. AN-F-366 Pamphlet. 
68. AN-F-47 Pamphlet. 
69. Parker No. 4 Steel Fitting, cut away. 
aa. Parker No. 5 Aluminum Fitting, cut 
away, embedded in plastie. 
74. License agreement from Parker to 
Weatherhead Company. 
75. License agreement from Parker to The 
Deutsch Company. 
76. Photostat of agreement between Parker 
and Pacific Screw, dated October 16, 
1947. 
Tes No. 6 Steel Fitting. 
80. No. 6 Aluminum Fitting. 
15. The following Defendants’ Exhibits as fol- 
lows 
QQ. Deposition of C. H. Wagner, Jr., May 6, 
1949. 
ae Book of prior art patents relied on by 
Defendants. 
UU.  Photograph—Douglas No. 22697. 
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16. The following Defendants’ Exhibits to be 
treated as physical exhibits and not included as 
part of the printed record: 


Sketch by Wolfram of 3-pe. fitting. 


Sketch by Wolfram. 
Sketch by Wolfram. 


Sheet of paper marked ‘‘Fig. 86”’. 
Sketch of Wolfram, Fig. 9 


Parker bulletin. 
Parker bulletin. 
Drawing AND10061 
Drawing AN818. 
Drawing AN819. 
Drawing AND10056. 
Drawing AN817. 
Drawing AND10064. 
Parker drawing 811T. 
Parker drawing 811BT. 
Parker drawing 811FT. 
Parker drawing 2-1835. 


Parker drawing 2-1835-1. 
Parker drawing 2-1835-2. 


Drawing, Section No. 1. 
Drawing, Section No. 2. 
Drawing, Section No. 3. 
Drawing, Section No. 4. 


Tabulation of figures representing test 


results. 
Work sheet (blank). 


Masters physical test specimen No. 1. 
Masters physical test specimen No. 2. 
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W. Masters physical test specimen No. 3. 

XK. Masters physical test specimen No. 4. 

Ne Masters physical test specimen No. 5 

Z. Masters physical test specimen No. 6. 

AA. Masters physical test specimen No. 10. 

BB. Masters physical test specimen No. 11. 

Ce: Masters physical test specimen No. 12. 

DD. Masters physical test specimen No. 35. 

KE. Masters physical test specimen No. 36. 

Ba’, Masters physical test specimen No. 1, 
steel. 

GG. Masters physical test specimen No. 2, 
steel. 

HH. Masters sketch showing set-up for 
testing. 

LIU Colored sectional sketch, Section No. 5. 

JJ. Jolored sectional sketch, Section No. 6. 

KK. Colored sectional sketch, comparative 
chart, Scale 20:1. 

es ey, Parker drawing 9-2941-9. 

MM. Parker drawing 1-2537-15. 

NN. Parker drawing 4-2342-2. 

OO. Parker dvawing 12-2741-27. 

ie. Parker price list No. 202-C. 

RR. Certified copy of file wrapper Parker 
Patent 2,212,183. 

SS. Stipulation for use of soft copies and 
Bjorling publication. 

APE Drawing on section paper. 

Ww. Adams sample No. 4. size 8 AN Alumi- 


num Fitting with lead pipe—30 in. Ib. 
torque, assembled. 
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Exhibit No. 


b.O.@ 


WY. 


LZ. 


AAA. 


BBB. 


CCC. 
DDD. 
EEE. 
PEF. 
GGG. 
HHH. 
ITI. 
JJ. 
KKK. 
LLL. 
MMM. 
NNN. 


O00. 


Adams sample No. 3, size 8 AN Alumi- 
num Fitting with lead pipe—40 in. lb. 
torque, assembled. 

Adams sample No. 6, size 8 AN Alumi- 
num Fitting with lead pipe—40 in. lb. 
torque, cut away. 

Adams sample No. 2, size 8 AN Alumi- 
num I*itting with lead pipe—120 in. lb. 
torque, cut away. 

Adams sample No. 8, size 8 AN Alumi- 
num Fitting with aluminum tube—200 
in. lb. torque, cut away. 

Adams sample No. 9, size 8 AN Alumi- 
num Fitting with aluminum tube—525 
in. lb. torque, cut away. 

Parker Patent No. 2,191,582. 

Parker Patent No. 2,251,715. 

Parker Patent No. 2,278,479. 

Parker Patent No. 2,289,382. 

Parker Patent No. 2,290,890. 

Parker et al Patent No. 2,316,711. 
Drawing No. 11-1137-2. 

Drawing No. MS 1034. 

Drawing No. MS 1030. 

Parker Patent No. 1,619,755. 

Drawing No. 11-1137-12. 

Drawing, ‘‘Copy No. 44, Issued 11-11-37; 
Name Std. Triple Coupling Ft. Dim.’’— 
Drawing No. 11-1137. 

Drawing, ‘‘Size A, Drawing No. 12-1133- 
3, Revision M.’’ (Engineering Depart- 
ment No. 6T). 
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17. The following depositions: 


Frederick E. Amon, Jr.—May 5, 1949. 
Robert Henry Davies—May 5, 1949. 
W. Howard Ehmann—May 10, 1949. 
William D. Clark—May 10, 1949. 
Edward M. Greer—May 10, 1949. 
Roland C. Bergh—May 11, 1949. 

18. This designation. 


Respectfully submitted, 
LYON & LYON, 


/s/ CHARLES G. LYON, 
Attorneys for Plaintiff- 
Appellant. 
Of Counsel: 
BAIR, FREEMAN & 
MOLINARI, 
/s/ WILL FREEMAN. 


February 19, 1951. 


[Endorsed]: Filed Feb. 21, 1950. 
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Appellees’ Substitute Counter-Designation of Rec- 
ord and Order as to Physical Exhibits 


Appellees, Irvin W. Masters, Inc., and Joseph C. 
Collins, doing business under the firm name and 
style of Collins Engineering Company, hereby sub- 
mit their substitute counter-designation of portions 
of the records, proceedings and evidence to be con- 
tained in the record on appeal in the above-entitled 
ease. This substitute counter-designation is to re- 
place appellees’ counter-designation of record here- 
tofore filed in this Court. 

By this substitute counter-designation appellees 
designate that the following paper exhibits be in- 
cluded as part of the printed record: 


APPELLEES’ EXHIBITS 
Exhibit 
No. 
A—Wolfram’s sketch of what patent means. 
B—W olfram’s sketch of variations under patent. 
C—Wolfram’s sketch of variations under patent. 
EK—Wolfram’s sketch showing variation in sketch 
sleeve head. 
H—Drawing No. AND10061. 
H-1—Drawing AN818. 
H-2—Drawing AN819. 
H-3—Drawing AND10056. 
H-4—Drawing AN817. 
H-5—Drawing AND10064. 
1—Drawing 811 T Sleeve. 
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Exhibit 

No. 

J—Drawing 811 BT Sleeve. 

K—Drawing 811 FT Body. 

L—Parker Drawing No. 2-1835. 

M—Parker Drawing No. 2-1835-1. 

N—Parker Drawing No. 2-1835-2. 

S—Summation Sheet Sleeve Head Expansion 

Tests. 

RR—Certified copy of file history patent in suit 
No. 2,212,183. 

SS—Stipulation and contents re publication 
‘‘Pipes and Tubes’’ Philip R. Bjorling, 1902 
Library of Congress No. TS 280 Bé6. 

OO0O—Size A Drawing No. 12-1133-3, Revision 

M. This substitute designation. 
II—Colored Chart AN-6 to minimum clearance 
assembly from drawings. This chart is to be 
reproduced in the printed record in reduced 
size convenient for incorporation in such 
record, namely approximately page size, but 
in color as on the original. 

JJ—Colored Chart assembly from Parker 1935 
drawings minimum clearance condition. 
This chart is to be reproduced in the printed 
record in reduced size convenient for incor- 
poration in such record, namely approxi- 
mately page size, but in color as on the 
original. 

KK—Colored Comparative Chart. This is to be 

reproduced in the printed record in reduced 
size convenient for incorporation in such 
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record, namely approximately page size, 
but in color as on the original. 


The following paper exhibits shall be included 
only as physical exhibits and not be printed as part 
of the printed record: 


Exhibit 
No. 


D—Figure 86 of prior art publication Bjorling. 

F—Parker prints dimension sheets Nos. 1601, 
1601-A and 1600. 

G—Parker Tube Couplings and Associated 
Equipment Bulletin No. 37 of 1934, pages 40, 
41, 42 and 65. 

O—Colored Chart AN Size 8 Assembly. 

P—Colored Chart Size 6 Al. Bronze Sleeve As- 

~ sembly. 

Q—Colored Chart Size 6 AC 811 Fitting <As- 
sembly. 

R—Colored Chart Size 6 AC 811 C.S. Assembly. 

T—Work Sheet Form for Tests. 

HH—Sketch of Test Set-up. 

LL—Parker Drawing 9-2941-9. 

MM—Parker Drawing 1-2537-15. 

NN—Parker Drawing 4-2342-2. 

OO—Parker Drawing 12-2741-27. 

PP—Parker price list No. 202-C, pages 5, 13, 14, 

15, 40, 41. 

QQ—Wagner Deposition. 

lT1—Abbott 46,603. 

PT2—Buzzell 177,686. 

TT3—Guver 182,435. 
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Exhibit 
No. 
TT4—Guyer 196,084. 
TLT5—McConnell 290,446. 
TT6—George 326,425. 
TT7—Potts 406,060. 
T’T8—Anderson 535,236. 
TT9—Jordan 654,735. 
T’l10—Dossert—772,136. 
T’T11—Reed 964,315. 
TLP12—Brown 1,058,942. 
TT13—Baechman 1,352,342. 
TT14—Benzion 1,680,080. 
TT15—Hewitt 1,820,020. 
TT16—Parker 1,977,241. 
UU—Photo in Adams. 
VV—Chart + AN AJ. Bronze Sleeve showing 
181° angle. 
CCC—Parker 2,191,582. 
DDD—Parker 2,251,751. 
EEE—Parker 2,278,479. 
FRR—Parker 2,289,382. 
GGG—Parker 2,290,890. 
HHH—Parker 2,516,711. 
I{J—Parker Drawing No. 11-11387-2. 
JJJ—Parker Drawing No. MS 1034. 
KKK—Parker Drawing No. MS 1030. 
LUL—Parker 1,619,755. 
MMM—Parker Drawing No. 11-1137-12. 
NNN—Copy No. 44, issued 11-11-37, Std. Triple 
Coupling I'T.Dim. 
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Appellant’s Exhibits: 
Exhibit 
No. 
67—AN-F-366 Pamphlet. 
68—A N-F-47 Pamphlet. 


Dated at Los Angeles, California, this 6th day of 
March, 1951. 


Respectfully submitted, 
HUEBNER, BEEHLER, 
WORREL, & HERZIG, 


HERBERT A. HUEBNER, and 
VERNON D. BEEHHLER, 


By /s/ VERNON D. BEEHLER, 
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ORDER AS TO PHYSICAL EXHIBITS 


It Is Hereby Ordered that exhibits numbered LI, 
JJ, and KK, being large colored charts, may be re- 
produced in the printed record in reduced size con- 
venient for incorporation in such record, namely, 
approximately page size, but in color as on the 
original. | 

It Is Further Ordered that the following exhibits 
be considered as original exhibits before the Court 
and need not be printed in the record: D, F, G, O, 
P, 9, R, T, HH, LL, MM NN, OO, PP, QO) hie 
PV2 2P3, UT4, TTS, 2 L6, Tie TTS, VS eae 
TTL, 12, T1383, PL14, TIS, TPG, Ue va 
CCC, DDD, EEE, FFF, GGG, HHH, III, JJJ, 
KKK, LLL, MMM, NNN, and appellant’s ex- 
hibits 67 and 68. 


Dated: March 7, 1951. 
/s/ WILLIAM DENMAN, 
/s/ WM. E. ORR, 


/s/ WALTER L. POPE, 
Judges U. S. Court of Appeals for the Ninth 
Circuit. 


[Endorsed]: Filed March 13, 1951. 


